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HE identification and synthesis of a new 

member of the B-complex constitutes a 
major event in the science of nutrition, the more so 
when the substance is needed in human nutrition. 
The recent synthesis of pteroylglutamic acid is 
such an event. Despite its importance, information 
concerning it has escaped the nutrition surveys and 
the tables of Recommended Dietary Allowances. 
The gate to a wide field of nutritional and biochemi- 
cal studies has been opened now that the chemical 
nature of pteroylglutamic acid is known and the 
synthetic substance is available. Publications dur- 
ing the past six to eight years have made it evident 
that a group of closely related substances, termed 
“folie acid,” “L. casei factor,” ‘‘vitamin B.,” or 
“veast norite eluate factor,” were of great importance 
in nutrition, and an increasing number of investiga- 
tions may be expected in this field, especially in 
regard to the anti-anemic properties of this group of 
substances. 

Like other more recent additions to the B-complex, 
folic acid gradually emerged as a separate entity 
from a background of early experiments. It became 
evident in 1938 that a purified diet would not satisfy 
the nutritional requirements of chicks, even when the 
diet was supplemented with crude concentrates con- 
taining thiamine, riboflavin, niacin, pyridoxine, and 
pantothenic acid. The missing factor was shown to 
be present in concentrates prepared from yeast or 
alfalfa (1, 2). In 1939 it was found that chicks on a 
purified diet developed anemia unless they were 
supplied with an unidentified factor, suitable prep- 
arations of which were obtained from liver (3). The 
names “factor U” (1) and ‘vitamin B,” (3) were 
applied to this factor. 

In 1940 an unidentified water-soluble factor, 
“the yeast norite eluate factor,’’ was shown to be 
necessary for the growth of L. casei (4). It was later 
observed that when the factor was concentrated 
from extracts prepared from liver, the potency in 
promoting the growth of chicks on a purified diet 
was found to increase simultaneously with the 


1 Presented at the 29th Annual Meeting of the American 
Dietetic Association on October 16, 1946, in Cincinnati. 
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potency as measured by L. casei (5). The term 
“folie acid” was applied to a similar factor which 
was obtained in the form of concentrates prepared 
from spinach (6). During the period from 1935 to 
1949 an unidentified factor needed by monkeys on 
a purified diet was shown to differ from the known 
factors of the B-complex, and'eventually this factor, 
“vitamin M” (7), was shown to be replaceable by 
pteroylglutamic acid (8, 9). 

By a tedious series of operations, minute quantities 
of L. casei factor were obtained in crystalline form 
from liver (10, 11) and yeast (11). The isolation 
process (11) involved adsorption, elution, solvent 
partition, and esterification. Since fresh liver con- 
tains only a few micrograms of folic acid per gram, 
the yields were necessarily quite small. The crys- 
talline vitamin was found to be yellowish in color 
and to possess a characteristic ultraviolet absorption 
spectrum. In 1944 the isolation of another form 
of the vitamin was reported (12). In this case the 
substance was prepared from a fermentation product 
obtained from a culture of Corynebacterium. It was 
possible, by using large scale fermentations, to;pre- 
pare this new form in somewhat larger amounts than 
the form prepared from liver. Degradation studies 
were carried out with this form which was termed 
“fermentation L. casei factor.” 

When the fermentation L. casez factor was heated 
with sodium hydroxide solution in the absence of 
oxygen, a racemic form of the liver L. casei factor 
was produced together with two molecules of alpha- 
amino-acid nitrogen. If the heating was carried 
out in the presence of oxygen, a fluorescent com- 
pound and an aromatic amine were produced. The 
aromatic amine was hydrolyzed by acid to yield one 
molecule of para-aminobenzoic acid and three mole- 
cules of glutamic acid. The fluorescent compound 
was found to be a pterin. The pterins are a class 
of pigments which are present in the wings of butter- 
flies and in other natural sources. The liver L. casez 
factor was synthesized by simultaneously reacting 
para-aminobenzoylglutamic acid, dibromopropional- 
dehyde, and 2,4,5-triamino-6-hydroxypyrimidine at 
pu 4. The following reaction occurs: 
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The liver L. casei factor was given the name ‘‘pteroyl- 
glutamic acid,” which is descriptive of its chemical 
structure. It should be noted that the terms ‘“‘folic 


acid” or “synthetic folic acid” are widely used in 
the scientific literature in descriptions of experiments 
in which synthetic pteroylglutamic acid has been 
used. 

Pteroylglutamic acid is a bright yellow substance 
(Fig. 1) and is only very slightly soluble in water. 















Photo by Stamford Research Laboratories, American Cyanamid Company 
Fia. 1. Synthetic pteroylglutamic acid magnified 500 diame- 
ters and viewed through crossed polarizers. 


About 10 meg. dissolve in 1 ml. of water at room 
temperature. The sodium salt, however, is fairly 
soluble. Sunlight has a destructive action on the 
solution. Pteroylglutamic acid is destroyed fairly 


rapidly by heating with dilute mineral acids. 
Another substance, “‘pteroic acid,” was synthe- 
sized by using para-aminobenzoic acid rather than 
para-aminobenzoylglutamie acid in the above re- 
Pteroic acid has the following formula: 


action. 
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So far we have considered three members of the 
pteroylglutamic acid family. A fourth member, 
“vitamin B, conjugate,’’ was isolated from yeast 
(13). This interesting substance was found to have 
only slight microbiological activity, but to be fully 
active for chicks and rats. Chemical studies re- 
vealed that a chain of no less than seven glutamic 
acid radicles was present in the molecule of vitamin 
B. conjugate which may also be termed “‘pteroyl- 
heptaglutamic acid” or ‘pteroyl hexaglutamyl 
glutamic acid’ (14). Six of these glutamic acid 
residues were split off by a specific enzyme termed 
“vitamin B, conjugase,’”’ which is present in the liver, 
kidney, and pancreas (15, 16). The relative biologi- 
‘al activities of pteroic, pteroylglutamic, pteroyl- 
triglutamic, and pteroylheptaglutamie acids for 
certain test organisms are summarized in Table 1. 

A large portion of the pteroylglutamic acid content 
of foods is present in the conjugated form which, 
although utilizable by chicks and rats, gives no 
response in the microbiological assay and may not 
be available to certain other species, such as monkeys 
(17). Moreover, the conjugate appears not to be 
utilized by patients with pernicious anemia (18, 19). 

TABLE 1 
Biological activities of pteroylglutamic acid and 
related substances 


RELATIVE 


ACTIVITY ACTIVITY 


—— L. casei | Chick | Rat 


Pteroic acid 50 0.01; — — 


Pteroylglutamic acid 100 100 + + 

Pteroyltriglutamic acid (fer- io | SO + + 
mentation L. casei factor) 

Pteroylheptaglutamic acid 0.3 0.2 + + 


(vitamin B, conjugate) 





This complicated situation is not simplified by the 
fact that the presence of an enzyme inhibitor has 
recently been reported in natural foods (16). The 
existence of protein-combined vitamins in foods is 
well known in the case of biotin and pantothenic 
acid, but a specific enzyme necessary for the libera- 
tion of these two substances has not been recognized. 

The distribution of pteroylglutamic acid in foods 
can at present be studied only by microbiological 
assays. The results of these assays are difficult to 
interpret because of a number of complicating cir- 
cumstances. First, pteroylglutamic acid exists in 
foods to a considerable extent in the form of micro- 
biologically inactive conjugates which require the 
action of specific enzymes for liberation of the free 
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vitamin. Second, preparations of the “‘conjugase”’ 
enzyme for use in assays must be frequently made 
and standardized, and the extent to which the 
enzymic hydrolysis proceeds towards completion in 
crude mixtures is necessarily subject to conjecture. 
Third, natural foods have been stated to contain 
substances which inhibit the action of the con- 
jugase (16). Fourth, thymine, which is one of the 
naturally-occurring pyrimidine bases, has been shown 
to have a growth-promoting effect on the test or- 
ganisms in concentrations as low as 1 meg. per tube 
(20). Fifth, the nutritional availability of con- 
jugated forms has not been completely evaluated. 

The nutritional effects of pteroylglutamic acid 
and pteroyltriglutamic acid in certain experimental 
animals and other organisms may be summarized 
as follows: 

(1) A deficiency of pteroylglutamic acid was found 
to produce in chicks a reduction of growth (body 
weight and feathering), erythrocyte count, hemo- 
globin level, leucocyte count, and thrombocyte 
count. These changes were reversed by feeding or 
injecting ‘‘crystalline B.” from yeast (21); see also 
Figure 2. 

(2) Monkeys on purified diets developed ‘“‘nutri- 
tional cytopenia,” which terminated fatally (22). 
This nutritional cytopenia was characterized by 
leucopenia, anemia, thrombocytopenia, gingivitis, 
necrosis of the gums, loss of appetite, diarrhea, and 
susceptibility to dysentery. Intramuscular injection 
of 4 to 4.5 mg. of pteroyltriglutamic acid over a 
period of a few days resulted in prompt and complete 
remission with reticulocyte crises, return of the total 
white blood cell and granulocyte counts to normal 
levels, and relief from diarrhea and anorexia (8). 
Similar results were observed with pteroylglutamic 
acid (9). 

(3) Pteroylglutamic acid is needed for the growth 
of certain bacteria, including L. casez (4). 


Fic. 2. New Hampshire chicks at six weeks of age. The 
chick on the left weighed 149 gm., after receiving a purified diet 
described elsewhere (51) containing all the identified nutri- 
tional essentials except pteroylglutamic acid. The chick on 
the right weighed 640 gm., after receiving the same diet plus 
0.5 mg. pteroylglutamic acid per kg. of diet. 
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(4) Agranulocytopenia, leukopenia, and anemia 
occur in rats fed a purified diet containing sulfona- 
mides. These blood dyscrasias can be corrected 
by pteroylglutamic acid and pteroyltriglutamic acid 
(23). 

(5) Rats were fed a purified diet containing sul- 
fasuxidine, and a severe anemia was produced in 
the rats by subjecting them to bleeding. Pteroyl- 
triglutamic acid was found to have a preventive and 
corrective action on this hemorrhagic anemia, as 
measured by hemoglobin concentration, hematocrit 
readings, and leucocyte counts (24). 

(6) Laying hens on a commercial diet were made 
anemic by a single massive bleeding, and the rate of 
regeneration of hemoglobin was followed  sub- 
sequently. Daily administration of 50 meg. of 
pteroyltriglutamic acid was found to accelerate the 
regeneration of hemoglobin. Similar results were 
obtained when 4-pyridoxic acid or its lactone was 
administered. A combination of pteroyltriglutamic 
acid with 4-pyridoxic acid or its lactone was more 
effective than either factor when administered alone 
(25). 

(7) Female Rockland mice were transplanted with 
Sarcoma 180. Four intravenous injections of 
pteroyltriglutamic acid varying from .0063 to 0.4 
mcg. were given over a period of 48 hr. Progressive 
decrease in the terminal weight of the mammary 
gland tumors was observed as the dosage was in- 
creased (26). Xanthopterin was also observed to 
have an inhibitory effect over a dosage range of 
.03 to 2 meg. This effect was neutralized by leucop- 
terin (27). Pteroyltriglutamic acid and xanthop- 
terin were also found to have an inhibitory effect on 
spontaneous breast adenocarcinomas in mice. 
Further studies (28) showed that the effect of 
pteroylglutamic acid was unlike that of pteroyltri- 
glutamic acid. No retrogression of spontaneous 
tumors in mice was caused by pteroylglutamie acid. 

(8) ‘Turkeys on a diet deficient in pteroylglutamic 
acid developed cervical paralysis (29). 

(9) A nutritional deficiency was described in 
guinea pigs fed purified diets (30). Signs of the 
deficiency were a rapid decline in weight, emaciation, 
lethargy, occasional profuse salivation, terminal 
convulsions, and death. The deficiency was pre- 
vented by 6.5 meg. of pteroyltriglutamic acid or 
pteroylglutamic acid daily. 

(10) Large doses of diethylstilbestrol produced 
only a slight increase in the oviducts of young chicks 
maintained on a diet deficient in L. casei factor. 
Administration of diethylstilbestrol produced a 
marked increase in weight in the oviducts of control 
chicks receiving 20 meg. of pteroyltriglutamie acid 
daily. The lack of response of the deficient birds 
was not due merely to inanition, for pantothenic- 
acid-deficient chicks with body weights similar to 
the folic-acid-deficient chicks showed substantial 
oviduct-weight responses to diethylstilbestrol (31). 
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(11) Pteroylglutamic acid was found to be needed 
for growth by the larvae of the flour moth and the 
meal worm (32). 

(12) Hatchability,of eggs laid by hens on a purified 
diet was found to be improved by addition of pteroyl- 
glutamic acid at the rate of 1 mg. per kg. of diet. 
During January and February, eggs laid by hens on 
the basal diet ranged from 31.5 to 41.8 per cent in 
hatchability, while with the supplement the hatch- 
ability ranged from 71.6 to 84.6 per cent. Later in 
the season the differences disappeared (33). 

(13) Rats were fed a purified diet during reproduc- 
tion and lactation. Addition of pteroyltriglutamic 
acid to the diet at a level of 2.5 mg. per kg. was stated 
to have a beneficial effect on lactation as measured 
by the change in weight of the mothers during lacta- 
tion (34). 

(14) When added in the presence of adenine or 
guanine to the culture medium at comparatively high 
levels, thymine was found to replace ‘‘folic acid” for 
Streptococcus lactis R (35). Thymine was also tested 
for its effect in replacing L. casei factor. Thymine 
was added to the L. casez culture medium together 
with guanine, adenine, hypoxanthine, or xanthine. 
Under these conditions, thymine was found to pro- 
duce a response equal to half the maximum growth 
obtainable with concentrates of pteroylglutamic acid 
(36). It was reported that folic acid could not be 
detected in bacterial cells obtained from a culture 
of Streptococcus lactis R grown in a medium in which 
thymine replaced folic acid (87). Digestion with 
clarase and autolysis under toluene were used in an 
effort to liberate folic acid, but conjugase was not 
employed. As a result of these studies, it was 
suggested that pteroylglutamic acid may participate 
directly or indirectly as a coenzyme in the synthesis 
of thymine or a related compound in the lactic acid 
streptococci. Thymine was required in amounts 
at least 5000 times as great as that of folic acid to 
produce an equal growth response. 

(15) Pteroylglutamic acid was observed to re- 
verse the inhibitory effect of sulfadiazine on the 
growth of S. fecalis Ralston. The reversal was 
independent of the concentration of sulfadiazine. 
Reversal of the inhibition was also brought about 
by para-aminobenzoic acid, but with an increase in 
the sulfadiazine concentration, an increase in the 
amount of para-aminobenzoic acid was required for 
reversal (38). Since the latter substance is a con- 
stituent of the molecule of pteroylglutamic acid, 
it may be that para-aminobenzoic acid functions as 
a precursor of pteroylglutamic acid in S. fecalis 
Ralston and that para-aminobenzoic acid and sul- 
fadiazine compete for the enzyme which is respon- 
sible for the synthesis of pteroylglutamic acid from 
para-aminobenzoic acid. 

(16) The protozoon Tetrahymena geleit W has been 
found to require pteroylglutamic acid or pteroyltri- 
glutamic acid for growth (39). 
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From 1940 to 1945, progress in the clinical investi- 
gation of folic acid was necessarily slow due to the 
extreme scarcity of purified material. Synthetic 
pteroylglutamic acid became available for clinical 
use in August, 1945, and results of great medical 
significance soon appeared. It was announced in 
November, 1945 (40), that certain cases of macro- 
cytic anemia in relapse responded promptly to 
the administration of folic acid. Administration 
of 20 to 50 mg. of folic acid either intravenously 
or by mouth produced increases in red cell count 
and hemoglobin, together with reticulocyte crises. 
At the meeting of the Southern Medical Society 
in Cincinnati in November, 1945, it was reported 
(41) that daily intramuscular injection of 15 mg. 
of folic acid solution had a marked therapeutic 
effect on non-tropical sprue as indicated by disap- 
pearance of the symptoms of glossitis within four 
days, a reticulocyte response, increases in red cell 
count and percentage of hemoglobin, subsidence 
of diarrhea, and a considerable gain in weight. 
Similar results with tropical sprue were soon reported 
(42). Amelioration of macrocytic anemia of preg- 
nancy was found to occur when pteroylglutamic 
acid was administered (43). A patient received 
2) mg. by intramuscular injection daily for ten 
days. Her subjective improvement was marked 
on the third day, and a peak value of 48.2 per cent 
reticulocytes was reached on the seventh day of 
therapy. The red cell count more than doubled 
in ten days. 

Several groups of investigators found that patients 
with Addisonian pernicious anemia in_ relapse 
responded to pteroylglutamic acid (43-45). The 
injection of pteroylglutamic acid produced no re- 
actions in patients who were highly sensitive to 
liver extracts (45). The authors stated: ‘In ana- 
lyzing the increasing volume and variety of both 
clinical and experimental studies with ‘folic acid,’ 
as derived from spinach, liver, yeast, other natural 
sources, and now, the synthetic L. casez factor, 
it becomes increasingly apparent that we are dealing 
with one of the more fundamental molecules essential 
to the normal metabolism of all cell types in marrow, 
and in young, actively growing cells and tissues 
generally, perhaps.” They concluded that the 
results obtained in the case of Addisonian pernicious 
anemia with pteroylglutamic acid seemed thus 
far to parallel in all respects the response to liver 
extract therapy. 

The use of pteroylglutamic acid, either as the 
synthetic material or in the form of natural con- 
centrates, was found to be effective against the 
macrocytic anemia of infancy (46). The patients 
had severe macrocytic anemia with diminution of 
the blood platelets. The bone marrow picture 
was characterized by a megaloblastic erythropoiesis. 
The response to pteroylglutamic acid was character- 
ized by a rise in the reticulocyte count on the third 
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or fourth day, which reached a maximum on the 
sixth or seventh day, and was followed by steady 
rises in the hemoglobin values and red blood cell 
counts. The hemoglobin tended to reach normal 
levels in approximately three weeks, the platelets 
increased within one week, and the marrow evidenced 
a change towards a normal picture as early as the 
fourth day. The clinical symptoms disappeared, 
the appetite improved, and healthy color gradually 
returned. The authors state that they consider 
therapy with folic acid specific in this type of anemia. 

Pteroylglutamic acid has been reported to increase 
the blood levels of carotene, vitamin A, and vita- 
min E in sprue (47, 48). Presumably this effect 
is due to increased uptake of these substances from 
the intestine following treatment. 

Certain cases of chronic diarrhea were found to 
respond to treatment with 40 to 60 mg. of pter- 
oylglutamic acid daily. The observations were 
made in India. Therapy restored the stools to 
normal or approximately so within two to five 
days. The author suggests that in long-standing 
diarrhea, a nutritional factor prolongs the production 
of abnormal stools and that pteroylglutamic acid 
appears to correct this defect (49). 

The treatment of pernicious anemia by the 
injection of special extracts of mammalian liver 
is an established practice. These extracts contain 
an unidentified factor which may be termed the 
“erythrocyte maturation factor” of liver. The 
erythrocyte maturation factor produces a response 
in pernicious anemia patients which is precisely 
similar in most respects to that produced by pter- 
oylglutamic acid. However, the erythrocyte matu- 
ration factor of concentrated liver extracts, U.S.P., 
is not identical with pteroylglutamic acid. Differ- 
ences between the two factors became evident 
long before the role of pteroylglutamic acid in 
the treatment of pernicious anemia was discovered. 
For example, the erythrocyte maturation factor 
is biologically assayed with human patients because 
experimental animals have not been found to respond 
to it. Recently it has been found that even when 
they are acutely deficient in pteroylglutamic acid 
(50, 51), animals do not respond to the erythrocyte 
maturation factor. The erythrocyte maturation 
factor is far more effective when injected than when 
fed to pernicious anemia patients, while pteroyl- 
glutamic acid is approximately equally effective 
by either route of administration. The fraction- 
ation process used in the preparation of solutions 
of the erythrocyte maturation factor does not lead 
to a simultaneous concentration of pteroylglutamic 
acid; in fact, the original pteroylglutamic acid 
content of crude liver extract is for the most part 
diverted into side fractions during the concentration 
process. Highly potent preparations of the erythro- 
cyte maturation factor have not been found to show 
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the characteristic color test for an aromatic amine 
group to which pteroylglutamic acid responds, nor 
do such preparations yield appreciable quantities 
of pteroylglutamic acid when treated with a prepa- 
ration of conjugase (51). 

The non-identity of pteroylglutamic acid with 
the ‘extrinsic factor” is evidenced by the fact 
that the anti-anemic effect of pteroylglutamic acid 
is independent of the presence of gastric juice. 

It has been observed that when pteroylhepta- 
glutamic acid is administered to normal individuals, 
there is an increased urinary excretion of free 
pteroylglutamie acid. However, there was no such 
increase when pteroylheptaglutamic acid was admin- 
istered to patients suffering from pernicious anemia 
(18, 19). It has also been observed that such 
patients excrete increased quantities of pteroyl- 
glutamic acid following treatment with the erythro- 
cyte maturation factor (19). These observations 
lead to a speculation that in pernicious anemia, 
a basic defect is a failure to liberate pteroylglutamic 
acid from its conjugates and that the administration 
of the erythrocyte maturation factor to pernicious 
anemia patients corrects this defect by enabling 
pteroylglutamic acid to be liberated from conjugates 
within the body. Such a hypothesis may provide 
an explanation of the parallel effects of the erythro- 
cyte maturation factor and pteroylglutamic acid 
in producing remission in cases of pernicious anemia. 
Further studies will be needed to evaluate the com- 
parative roles of liver extract and pteroylglutamic 
acid in the treatment of combined system disease, 
and a more extensive study of pteroylglutamic 
acid is necessary to compare its effect with that 
of liver extract in the neurological complications 
of pernicious anemia. In one investigation (52) 
twenty-four patients with pernicious anemia, twenty- 
one of whom had been maintained on liver extract 
for one to seventeen years, were given pteroyl- 
glutamic acid by mouth and the use of liver extract 
was discontinued. A dosage rate of 10 to 15 mg. 
of pteroylglutamic acid daily was used for ten to 
twelve months. Most patients showed increases 
in appetite and weight during this period. The 
hematological condition of the patients was well 
controlled except in two cases which showed moder- 
ate decreases in hematological values. The 
appearance of neurological symptoms, including 
paresthesia, was noted after five to eight months 
in four of the patients. These four received an 
increase in their dosage of pteroylglutamic acid 
for ten to forty days without improvement. Fol- 
lowing this period, refined liver extract, 5 cc. daily, 
was injected, and improvement in the neurological 
symptoms was noted within ten days. In two cases 
of sprue which had been poorly controlled with liver 
extract, all manifestations were well controlled 
with pteroylglutamic acid. 
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CHD CHIU CRI CHI CRIN CHD 


Program of Research Laboratory of Children’s Fund of Michigan 

The work of the Research Laboratory of the Children’s Fund of Michigan was conceived 
and founded on premises set forth in the Children’s Charter written at the White House 
Conference on Child Health and Protection in 1930 and the Mothers’ Charter drawn up a 
little later. The Mothers’ Charter states that “the defense of mothers is the defense of the 
nation,” and the Children’s Charter recognizes the rights of every child, regardless of race, 
color, or situation, wherever he may live. 

The early program of the Laboratory, then named the Nutrition Research Laboratories of 
the Merrill Palmer School and the Children’s Hospital of Michigan, sought to determine the 
composition of human milk and the metabolism of women during the reproductive cycle. 
Later the program was expanded to include the chemistry of the red blood cell, the mineral 
metabolism of children, the growth of infants, and related subjects. 

Recently, the problems of the composition of human milk and of lactation, made somewhat 
obsolete by improved methods of analysis and additional knowledge, were reinvestigated at 
the request of the Nutrition Foundation, and with partial support for the project from that 
organization. We have adhered to our early belief that a full knowledge of nutrition must 
be the result of pooled efforts by specialists in all of the fields bearing upon the prevention and 
treatment of malnutrition. Our efforts have been expended principally in attempts to pro- 
vide for normal individuals basic data which might be used as points of reference for observa- 
tions obtained with abnormal individuals of similar age, sex, and body type. With the 
facilities and the organization capable of conducting extensive investigations, it has seemed 
profitable to study a small number of individuals over long periods of time, rather than a 
much larger number during short intervals. Newer methods of determining nutritional 
status offer hope that future studies may include large numbers of individuals and be carried 
on for even longer periods.—Dr. Icie Macy Hoobler, in a paper given at the Symposium of the 
Nutrition Foundation, Inc., in New York, November 13, 1946. 


CHI CRI CHI OHI CHI CHD 


Food in Relation to Cancer Can Now Be Studied 


Dr. Philip R. White, Institute of Cancer Research, Philadelphia, recently announced that 
he has succeeded in keeping alive and pulsing fragments of embryo chicken heart tissue for 
as long as six weeks in a solution containing dextrose, several mineral salts, eleven vitamins, 
and twelve amino acids. Hitherto, such tissues could be kept alive only in fluids taken from 
animal bodies, the composition of which was too complex to be determined. Now, because 
the composition of the liquid is known, it is felt that the way is open to study the basic differ- 
ences between normal and cancerous tissue by observing what they do with the same food 
materials. The method may also lead to means for growing of human tissues, such as spleen, 
the extracts of which have shown therapeutic promise.—F'rom New York Times, December 15, 
1946. 





A Preliminary Report of the “Folic Acid” 
Content of Certain Foods 


OSCAR E. OLSON, R. H. BURRIS, and 
Cc. A. ELVEHJEM? 


ESULTS of studies during the last few 
years on the role in nutrition of vitamin B,, or 
“folic acid,’’ have made the knowledge of its con- 
centration in foods of immediate importance. 

Late in 1942, Cheldelin and Williams (1) published 
an excellent study of the vitamin B content of 
foods. Although at that time, crystalline vitamin B. 
was not available, their results for this factor were 
based on a standard of assumed “potency.”’ They 
have been of much value in the selection of foods 
of high “folic acid’ content. Since these studies, 
crystalline vitamin B, has been synthesized (2), 
and an absolute standard for the assay of foods 
for “folic acid’ has, therefore, been furnished. 

Unfortunately, however, no method suitable for 
large numbers of assays and capable of giving con- 
sistently accurate results on all foodstuffs has been 
developed. Certain methods, although they possess 
clearly recognized limitations, are considered suffi- 
ciently accurate for use. In this preliminary 
report, we present and review certain work on the 
vitamin B, content of foods in which these methods 
have been used. Much additional work is required 
to establish the vitamin B, levels in foods; in the 
meantime, however, it is felt that the data presented 
here may be of some value in nutritional work. 


METHODS OF ANALYSIS 


The turbidimetric method of Luckey et al. (3) 
in which Streptococcus faecalis is used as the test 
organism and the turbidimetric method of Roberts 
and Snell (4) employing Lactobacillus casei were 


1 Presented at the 29th Annual Meeting of the American 
Dietetic Association on October 16, 1946 in Cincinnati. 
Published with the approval of the director, Wisconsin 
Agricultural Experiment Station. Supported in part by 
grants from the National Association of Ice Industries, 
Washington, D. C., and the Wisconsin Ice Association, 
Milwaukee. 

2 The authors wish to thank Martha Allen for technical 
assistance. 


Department of Biochemistry, College of Agriculture, University of 
Wisconsin, Madison 


used in our studies. Crystalline vitamin B,’ served 
as a standard. 

Since neither of the test organisms gives results 
equivalent to those obtained with the chick assay 
(5), several methods of liberating the folic acid 
have been suggested. Cheldelin et al. (6) found 
taka-diastase to be the most effective of several 
enzymes studied. Luckey et al. (7) state that on 
several substances studied, treatment with taka- 
diastase gave the most consistently high results, 
and their results indicate that acid and alkaline 
hydrolysis sometimes proved effective. In a pre- 
liminary study using taka-diastase digestion and 
sodium acetate buffer at pH 4.0 and 0.1 N KOH 
for hydrolysis, each in accordance with the methods 
described by these workers, taka-diastase gave the 
most consistently high liberation in fresh plant 
material (Table 1). It was, therefore, used in these 
investigations. 

In recent tests the use of a frozen water-extract 
of fresh hog kidney prepared as described by Bird 
et al. (8) has generally given higher results than 
taka-diastase (Table 2). Although insufficient work 
has been done to report further on this method 
of preparing samples, it is felt that it may be superior 
to taka-diastase for the liberation of “‘folic acid”’ 
in vegetables. 

Dry matter determinations were made on samples 
dried at 65-70°C. for 48 hr. 


EXPERIMENTAL 


The vegetables used in this study were obtained 
fresh from nearby gardens whenever possible. 
Those obtained from retail stores were selected 
to give as fresh a sample as possible. All vegetables 
and fruits were prepared by cutting the edible 
portion into small pieces, mixing well, and blending 
100-gm. portions with 100 gm. of distilled water 


3 Kindly furnished by Lederle Laboratories. 
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“Folic Acid” Content of Certain Foods 


TABLE 1 


S. faecalis 


| 
| 
VEGETABLE | 
| 


Acid hydroly- 
sis 


Alkaline hy- 


| wy ‘ 
| Water extract drolysis 


mcg./100 gm. | mceg./100 gm. mceg./100 gm. 
Spinach 24 32 21 
Asparagus 48 18 33 
Tomatoes ’ 4 2 
Leaf lettuce 9 

Cauliflower 

Cauliflower 

Cauliflower 

Grass 


Taka-diastase 


mceg./100 gm. 


VITAMIN Be 


L. casei 


Acid hydroly- 


sis 


Water extract drolysis 


mceg./100 gm. 
76 33 25 22 
48 42 13 34 
8 4 + é 
8 2 12 
26 
17 21 
24 41 
160 86 


mcg./100 gm. 


TABLE 2 


A comparison of vitamin B, content of fresh vegetables as determined by taka-diastase and hog kidney methods 


VEGETABLE S. faecalis 


Water extract | 


mceg./100 gm. 


meg ./100 gm. 
90 
71 
2.3 
58 
13 


New Zealand spinach 
Chard 

Cucumbers 

Broccoli 

Tomatoes 


for 5 min. in a Waring Blendor. Suitable aliquots 
of the resulting mixture were used for assay. 

Dry samples were finely ground and well mixed. 
Then portions of suitable weight were autoclaved 
for 5 min. at 15 lb. pressure in 5 ml. of 1 per cent 
sodium acetate buffer, pH 4.5, and 10 ml. of distilled 
water to aid in extracting the vitamin. After 
cooling and readjusting the px to 4.5, the samples 
were digested with taka-diastase. 

Studies on the effect of storage on the vitamin B, 
content of vegetables were made on garden fresh 
vegetables. The vegetables were harvested and 
immediately divided into four similar samples. 
One of these samples was placed in an open container 
and kept at room temperature. The second sample 
was stored in the refrigerator at 4—5°C. for five days. 
The third was packed in chipped ice in an ice chest 
(temperature 0-1°C.) and the fourth sample was 
immediately prepared for analysis. The three stored 
samples were analyzed at times as indicated in the 
tabulation of results. 


RESULTS AND DISCUSSION 


The results of the assay of several vegetables 
are shown in Table 3. The data in this table indicate 
that the vitamin B, content of vegetables may be 
correlated with the chlorophyll content of the plant, 
since the leafy vegetables of deep green color were 
all high in their content of the vitamin, whereas 


Taka-diastase Hog kidney enzyme Water extract 


meg ./100 gm. 


VITAMIN Be 


L. casei 


meg ./100 gm. 
95 150 
76 87 
2.6 6. 
80 83 
11 12 


mcg./100 gm. 
170 
123 
6.5 
90 
14 


TABLE 3 


Alkaline hy- 


meg./100 gm. 


Preliminary findings, showing the effect of different treatments on the apparent vitamin B, content of some fresh plant materials 


Taka-diastase 


mcg./100 gm. 
80 
44 


meg ./ 100 gm. 


155 
123 
2. 


1 
11 


0 


12 


The vitamin B, content of fresh vegetables 


VITAMIN Be 


Range 

NUMBER 
OF 

SAMPLES 


VEGETABLE 


S. faecalis 


mcg .; 
100 gm. 


mcg. 
100 gm. 


76-89 | 80-114 
86-125) 87-142 
180—190' 150-190 


Spinach 

Chard 

New Zealand spinach 
Parsley 

Asparagus (green) 
Broccoli 
Cauliflower 

Peas 

Snap beans (green) 
Leaf lettuce 
Cabbage 

Kohlrabi 
Tomatoes 
Cucumbers 
Carrots 

Potatoes 

White radish 


Taka-diastase Hog kidney enzyme 


Average 


S. faecalis 


mcg. 
100 gm. 


82 
100 
185 

88 

48 

54 

14 

51 

8 
12 


> 


7 
10 
11 

5 
10 


mcg ./ 
100 gm. 


127 
111 
170 


44 
83 
54 
50 
41 
16 
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those of light green color were low. Peas, asparagus, 
and snap beans—all green—were found to be 
relatively high in their content of the vitamin, 
while the root vegetables—tomatoes and cucum- 
bers—were low. 

The results of the analysis of several canned 
foods by Ives et al. (9) indicate that much of the 
vitamin B,. present in vegetables may be lost during 
canning. Using a taka-diastase digestion similar 
to ours, a slightly different medium, and an acidi- 
metric determination of growth response, they found 
the average vitamin B. content of spinach to be 
7.4 meg. per 100 gm. when assayed with S. faecalis 
and 20.7 meg. per 100 gm. when assayed with 


TABLE 4 


The vitamin B. content of miscellaneous foods 


NUMBER VITAMIN Be 
FOOD oF 
eAnENS*| 5: faewls L. casei 


mcg./100 gm. | meg./100 gm. 
29 
46 
19 


Breakfast cereal (wheat) 
Breakfast cereal (wheat) 
Breakfast cereal (wheat) 
Breakfast cereal (corn) 
Breakfast cereal (rice) 
Cheese (Cheddar) 
Bananas (slightly green) 
Bananas (ripe) 

Bananas (very ripe) 
Apples 


5 49 


— be 
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L. casei. Canned green asparagus, green beans, 
carrots, yellow corn, peas, and tomatoes gave values 
of less than 10 meg. per 100 gm. when assayed with 
either organism. About 65 per cent of the vitamin 
present was found in the solid fraction. When 
compared to our results on fresh vegetables, the 
results of Ives and co-workers indicate that, with 
the possible exception of vegetables such as spinach, 
these and other similar canned foods are poor sources 
of vitamin B,. 

Other miscellaneous foods which we have assayed 
for “folic acid” are given in Table 4. It is interesting 
that certain dry breakfast cereals prepared from 
wheat contain a fairly high amount of the vitamin. 
Since these are eaten without further preparation, 
they probably represent a good source of vitamin B, 
in the human diet. The amount of vitamin B, 
in bananas depends to some extent upon their stage 
of ripeness. At none of the edible stages do they 
appear to be a good source of the vitamin. How- 
ever, they are apparently a much better source 
than are apples. The low “folic acid” content 
of Cheddar cheese is in agreement with the results 
of Luckey et al. (7) on milk (less than 1 meg. per 
100 gm.). 

The vitamin B, content of meats has been studied 
by Schweigert et al. (10). Their results indicate 
that, as a source of the vitamin, liver is excellent, 
kidney good, beef and veal muscle fair, and pork 
and lamb muscle poor. They also found that the 
meat retained from 8 to 46 per cent of the vitamin 


TABLE 5 


Effects of storage on vitamin B. content of certain vegetables 


VEGETABLE CONDITIONS OF STORAGE 


Analyzed fresh 

Room temperature for 32 hr. 
| Refrigerated for 5 days 

Iced for 5 days 


Spinach* 


Analyzed fresh 
Room temperature for 3 days 
| Refrigerated for 15 days 
| Iced for 15 days 


Chard 


VITAMIN Be CONTENT ON A MOISTURE-FREE BASIS 
DRY MATTER . — eee 


S. faecalis L. casei 


mcg./100 gm. 
9.0 9.5 
3.8 7.0 

10.0 10.1 

| 10.8 


mceg./100 gm, 


13.0 
3.5 
5.0 

13.0 





| Analyzed fresh 

| Room temperature for 3 days 
Refrigerated for 13 days 
Iced for 13 days 


Snap beans 


New Zealand spinach** Analyzed fresh 
| Room temperature for 3 days 
Refrigerated for 13 days 


| Iced for 17 days 


* All samples washed before assay. 


1.85 
1.29 
2.22 
2.04 


* Frozen water extract of hog kidney used in place of taka-diastase for liberating the vitamin B,. 
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on cooking, and that hams retained about 65 per 
cent when cured. 

In our study on the effect of different storage 
conditions on the “‘folic acid” content of vegetables, 
it was found that in all cases an appreciable loss 
occurred at room temperature (Table 5). Factors 
such as temperature, the vegetable concerned, and 
the time in storage no doubt all affect the results 
obtained, but the data indicate the particular 
importance of placing vegetables at a low temper- 
ature as soon as possible after harvesting. For 
spinach, New Zealand spinach, and snap beans, 
refrigeration at 4—5°C. was found to be about as 
effective as storage in ice. However, in the case 
of chard, storage in ice at the lower temperature 
was far superior. In three other experiments with 
chard, similar results have been obtained. In 
all of our studies, ice has been found to maintain 
the vitamin B, content of the vegetables for periods 
of two weeks or more. In fact, in most cases there 
is an apparent small increase after this storage 
time. This increase may be the result of the enzy- 
matic splitting of vitamin B. conjugate during the 
storage period. In addition to preserving the vita- 
min B., ice was found to maintain the appearance 
and turgidity of the vegetables. 


SUMMARY 


The results of the analysis of several vegetables 
and some miscellaneous foods for “folic acid” are 
reported. Results of other authors on meats and 
canned foods are summarized. The foods reported 
may be classified as follows regarding their folic 
acid content: 

Very high—fresh deep green leafy vegetables, 
liver; 

High—fresh green vegetables, cauliflower, kidney; 

Medium—beef, veal, dry breakfast cereals prepared 
from wheat; 

Low—root vegetables, tomatoes, cucumbers, 
light green leafy vegetables, bananas, pork, ham, 
lamb, cheese, milk, dry breakfast cereals prepared 
from rice or corn, and many canned foods. 

Studies on the effect of various conditions of 
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storage on the vitamin B,. content of vegetables 
indicate that losses are large when the vegetables 
are stored at room temperature; that storage at 
normal refrigerator temperatures is quite effective 
in maintaining the vitamin B,. content; and that 
storage in ice prevents losses for periods of two weeks 
or more. 
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SLeELe 


Plan for Acceptance of Fruit Juices 


In order to stimulate interest in the production of fruit juices containing high natural 
levels of ascorbic acid, the Council on Foods and Nutrition of the American Medical Associa- 
tion recently decided to adopt a plan for the acceptance of juices in which effective conserva- 
tion of ascorbic acid is evidenced by the presence of appreciable quantities of ascorbic acid 
in the juice at the time of packing. Minimum requirements for the ascorbic acid content 
which have been adopted by the Council are as follows: 


KIND OF FRUIT 
Tomato 
Grapefruit 
Orange 


MG. PER 





The Influence of Some Recent Studies on 
the Interpretation of the Findings 
of Nutrition Surveys 


WILLIAM J. DARBY, M.D. 


Departments of Medicine and Biochemistry, Vanderbilt University 
School of Medicine, Nashville 


ANY of the current ideas regard- 
ing the types of nutritional problems within the nation 
and the prevalence of deficiency diseases date from 
the National Nutrition Conference for Defense (1) 
which was called by the President in May, 1941. 
The keynote of this conference was that more than 
one third of the families of the nation were buying 
food which could not support adequate nutritional 
health, according to dietary surveys made in 1936. 
Great emphasis was placed by some people at the 
Conference on the extraordinarily high incidence 
of malnutrition of the so-called ‘subclinical’ degree. 
Finally, there was announced a dietary “yardstick,” 
the Recommended Dietary Allowances, designed 
as “tentative goals toward which to aim in the 
planning of practical dietaries.” The use of the 
term “yardstick” was unfortunate for it was inter- 
preted by many to indicate that these standards 
might serve to measure the prevalence of dietary 
deficiency diseases. 

At this Conference caution was expressed by 
some workers. Thus, Professor Murlin (1) stated: 
“We are now riding the crest of the vitamin wave. 
You know it is rather precarious sometimes to be 
on the crest of a wave....I am trustfully living 
in the belief that we are going to come down off 
the crest of vitamins safely...” and, later “...I 
fear that we may be caught up in a craze for spe- 
cifies.” It now appears that we are “coming down 
off the crest of the vitamins” safely, if_a little shaken. 
The past five years nave witnessed much maturing 
in our thinking about nutritional problems of 
populations and dietary standards. Many concepts 


1 Presented at the 29th Annual Meeting of the American 
Dietetic Association on October 15, 1946, in Cincinnati. 
Much of the data presented here and the unpublished 
studies were supported by the International Health Divi- 
sion of the Rockefeller Foundation, the Nutrition Founda- 
tion, Inc., and the Tennessee Department of Public Health 
through the Tennessee-Vanderbilt Nutrition Project. 


which were but hypotheses in 1941 have been tested 
and found in error—in some cases, unfortunately, 
not before they had served as a basis for program 
building. No one can be condemned for action 
based on the best knowledge of a given time, but 
failure to revise hypotheses in the light of newer 
evidence would place us in Maurice Arthus’ classifi- 
cation (2) of the Theoreticians who “choke within 
the boundaries of the Known and need the infinite 
space of the Unknown in which to breathe freely. 
When they promulgate a theory, a kind of philo- 
sophic system, designed to group, most artificially, 
the Known and Unknown facts in the same category 
or in several related categories, designed to provide 
a dogmatic interpretation, as it were, of these facts, 
making them agree with the a posteriori demon- 
stration of a doctrine that was conceived a priort.” 

Much of the progress in our thinking has come 
from nutrition surveys and related studies. Many 
surveys have employed simultaneously dietary 
studies, laboratory examinations of body fluids, 
and physical examinations. Random samples or 
special groups have been studied. The findings 
in Tennessee and North Carolina (3-18) may be 
generalized as follows: A relatively high percentage 
of the population consumes less of most foodstuffs 
than the Recommended Dietary Allowances; labo- 
ratory findings vary over a considerable range, 
especially for ascorbic acid and hemoglobin; a 
majority of most populations exhibit certain alter- 
ations of some tissues which were hypothesized 
as specific evidence of inadequate dietary intake 
of vitamin A, ascorbic acid, niacin, and riboflavin; 
few, if any, correlations exist between these supposed 
signs of deficiencies in the general population and 
the dietary intakes as measured or the laboratory 
assessments; and, finally, non-controversial physical 
evidence of deficiency states has been encountered 
rarely. We should re-evaluate our position. Either 
our methods are in error or our previous concepts 
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are in need of revision. Let us, then, briefly examine 
the survey procedures. 

The dietary study as employed in Tennessee 
and North Carolina has consisted of obtaining 
from each subject a seven- or three-day record of 
foods eaten at each meal, the quantities consumed 
being estimated in household measures by the 
subject. These estimates are then converted into 
quantities of food factors by a nutritionist employing 
tables of average food composition. The method 
is but an approximation and is difficult to test 
rigidly. There is little reason to doubt that this 
procedure gives a true qualitative picture of the 
actual foods consumed by the population. Exami- 
nations of the seasonal patterns bear this out. 
The attempts at quantitative expression give repro- 
ducible average results. Thus, in every extensive 
study in Tennessee and North Carolina, the mean 
caloric intake for adult white women has been 1600 
to 1900 and for adult white men 2000 to 2600. 
Comparable populations have shown closer agree- 
ment than the range of these means, but the sex 
differential has held throughout. A similar differ- 
ential has been noted between the mean intakes 
of school children seven to ten years of age in two 
economic areas (9), and again the difference was 
in the expected direction. The mean data are 
reasonable if not viewed with a background con- 
ditioned by the expectation of deficiencies. For 
example, the mean calculated caloric intake of 2570 
calories for men in Alamance County, North Carolina 
(15), or of 2580 calories for men in Wilson County, 
Tennessee (4), compare favorably with the finding 
of Chittenden (19) that a group of athletically 
active young men maintained their weight without 
demonstrable physical impairment on a daily caloric 
intake calculated to be 2285 calories (20). In 
further support of this reasonableness, the calculated 
intakes of ascorbic acid, vitamin A, and thiamine 
agree well with the absence of scurvy, phrenoderma, 
and beriberi in the groups surveyed. The means 
of the more rapidly altered laboratory measures 
also parallel the average intakes as calculated. 
Thus, in the two schools (9) referred to above, the 
children in the economically higher group had a 
mean intake of ascorbic acid of 67 mg. per day 
and mean plasma level of 0.81 mg., while the cor- 
responding figures for the lower economic group 
were 37 mg. and 0.49 mg. 

A comparison of calculated values with determined 
values for sample meals is also reassuring. Pauline 
Jones, nutritionist with the Tennessee-Vanderbilt 
Nutrition Project, has calculated from food tables 
several analyzed diets detailed in the literature. 
The diets from one of Benedict’s monographs (21) 
compare as shown in Table 1. In another study 
from Vanderbilt (22), forty representative daily 
dietaries collected in middle Tennessee have been 
analyzed. With few exceptions, the calculated 
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vitamin content and the results of chemical analysis 
agree reasonably well, especially when one considers 
means. The best agreement was obtained in the 
low-intake group in each case. In summary, this 
method yields useful information regarding the mean 
level of intakes of a population group. It’ has less 
value for assessing the intake of an individual. 


TABLE 1 


Comparison of analyzed and calculated values of selected diets 
employed by Benedict et al. (21) 


CALORIES PROTEIN 


gm. 
Diet period I 

Analyzed 2559 80.: 

Calculated 2549 
Diet period II 

Analyzed 1555 54. 

Calculated 1576 56. 

With such data in hand, however, we are still 
not justified in classifying a population as deficient 
because the intake falls slightly below some standard, 
such as the Recommended Dietary Allowance. 
This point has been discussed elsewhere. However, 
the author should like to emphasize that inasmuch 
as variability 1s a fundamental attribute in biology, 
it becomes impossible to fix a single figure as the 
requirement for a substance. This point is well 
illustrated by the arguments of Pett (23-25). The 
accompanying figure (Fig. 1) was taken from one 
of these papers (24) in which Pett has plotted the 
distribution of individuals according to the calcium 
intake at which balance was established. It is 
apparent that almost 50 per cent of the individuals 
would be in balance at half of the 1945 Revised 
Recommended Dietary Allowances (26). Similarly, 
from extensive data of their own, Steggerda and 
Mitchell (27) arrived at a mean requirement of 
calcium of adult college men and women of 10 mg. 
per kg. of body weight with a coefficient of variation 
of 22 + 1.7 per cent. Certainly these considerations 
should stop us from generalizing the incidence of 
malnutrition from dietary data alone. 

Conclusions on this basis are further invalidated 
by the failure to recognize the interdependence of 


OF PERSONS 
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GRAMS CALCIUM 


Fic. 1. The great variations in requirements for establish- 
ing calcium balance in the adult human being (24). Figure 
reproduced from the Canadian Journal of Public Health 
through the courtesy of the editors and of Dr. L. B. Pett. 
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foodstuffs. Thus, McHenry (28) has argued that 
the minimal thiamine requirement is reduced to 
0.17 mg. per 1000 calories on the usual Canadian 
diet containing 40 per cent of its calories as fat. 
Similar relationships exist between other food- 
stuffs, such as calcium and vitamin D or dietary 
protein; and, as we have recently shown, pteroyl- 
glutamic acid and the absorption of many dietary 
factors (fat, fat-soluble vitamins, glucose) (29, 30). 
The usual diet standards do not take these relation- 
ships into account. 

As to laboratory procedures, it has become 
abundantly evident that plasma ascorbic acid levels 
reflect dietary intakes of this factor over a period 
of the previous weeks. Thus, on an ascorbic-acid- 
free diet, the plasma ascorbic acid level falls to zero 
within a few weeks (31); it may be raised in a group 
by providing more liberal intakes of ascorbic acid 
(12, 32); and there are correlations between mean 
plasma levels and mean intakes of population groups 
as noted above. However, the presence of a low 
plasma ascorbic acid level does not indicate that 
tissue changes of ascorbic acid deficiency are neces- 
sarily present. Similar interpretations appear to 
hold for blood thiamine (32), or for urinary excretion 
tests for the B vitamins (32, 33). Thus, the data 
of Ruffin et al. (33) illustrate that the lowest excretion 


2s 


White moles under i2 
(357) 


Per cent 


10,06 1093 1180 1267 1354 14.4) 152 
Groms of hemoglob:n per !00c ¢ 
3 = ¥ ° +i +2 +3 


White feroles under 2. 
(362) 


Percent 


f0.10 1092 1174 1256 13.38 1420 15.02 
Groms of hemoglobin per 100 cc 
g -3 -— sd) ° + +2 +3 


25 


wv 


6 


[VOLUME 23 


of riboflavin occurred in patients judged deficient 
in B vitamins, but it was noted that there was 
considerable overlapping of the excretion values 
with those of ‘‘non-deficient’”’ subjects. One can 
conclude that if the levels of water-soluble vitamins 
in a population are high, the subjects have been 
consuming diets rich in these factors. If they are 
low, the reverse is true; however, low values alone 
do not prove that health impairment has resulted. 

Hemoglobin levels of a given value have so often 
been cited as evidence for or against deficiency 
states that it is well to note some recent studies 
in this regard. Two carefully designed cooperative 
studies—one, the Regional Project of the North 
Central States relating to the nutritional status of 
college women (34) and the other, the British 
Medical Research Council’s Committee on Haemo- 
globin Surveys (35)—have demonstrated the fallacy 
of arbitrarily setting figures for normal hemoglobin 
and branding as deficient any person failing to reach 
these standards. In the North Central States 
study, the mean hemoglobin level of healthy college 
women was found to be 13.4 gm. with a coefficient 
of variation of 8.4 per cent. Similar findings 
occurred in the population surveyed in North 
Carolina by Milam and Muench (18). This can 
be illustrated by the histograms with the fitted 
curves of the North Carolina data (Fig. 2). It 
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Fic. 2. Frequency distributions of hemoglobin determinations on white persons in the populations surveyed in North Carolina (18). 
Figure reproduced from the Journal of Laboratory and Clinical Medicine through the courtesy of the editors and of Dr. D. F. 
Milam and Dr. H. Muench. 





MARCH 1947] 


is obvious that, except for the women, the data 
are well described by a normal curve—a finding 
which strongly suggests that the observed differences 
are due to biological variation, not to a deficiency 
of a specific nutritional factor. Again, as Steggerda 
and Mitchell (27) state, ‘‘variability is the most 
prominent characteristic of living beings.” The 
data for the women in Milam and Muench’s analysis 
(18) deserve note for they show that about 5 per 
cent fall below the fitted curve. A higher percentage 
of the colored women fall below the curve for their 
group. It is logical to conclude that such women 
are anemic. In many cases, their anemia was cor- 
related with a history of blood loss sufficiently 
great to produce a conditioned iron deficiency. 
This bears out the recognized clinical concept that 
the iron-deficiency type of anemia is more likely 
to occur in women, and that it is due to excessive 
blood loss rather than to dietary inadequacy. Preg- 
nancy probably contributed to some of these low 
values. Women are more susceptible to several 
influences which may produce anemia. 

Two recent advances in interpretation of data 
from physical examinations have been made. First, 
there has been the realization that physical signs of 
deficiency states may have several causes, i.e. they 
are not specific. For example, oral lesions, which on 
examination cannot be distinguished with certainty 
one from the other, may be caused by deficiencies of 
niacin, riboflavin, and possibly pyridoxine and panto- 
thenie acid (86). In November of 1945 we (37) 
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Fig. 3. Mortality rate from pellagra in Tennessee. 


discovery of the anti-pellagra activity of nicotinic acid and of the flour enrichment order. 
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reported that another B vitamin, pteroylglutamic 
acid or “folic acid,” relieves the glossitis associated 
with sprue. Youmans and Patton (38) have recently 
reported that oral lesions occurred twice as 
frequently within a group of a population in middle 
Tennessee who presented a mild macrocytic anemia 
as in the non-anemic section of the population. 
It remains to be tested whether these findings are 
related to a deficiency of the vitamin M group. 
Another cause of such oral lesions is iron deficiency, 
as has been emphasized by Waldenstrém (39). 
We have confirmed this finding (40) and, in collabo- 
ration with Hahn, have further demonstrated that 
these patients with mild hypochromic anemia were 
truly iron deficient as proved by the very high 
uptake of radioactive iron. Furthermore, these 
patients have not responded to adequate therapy 
with niacin or riboflavin, but have responded 
promptly to therapeutic doses of iron. There are, 
of course, other causes of these lesions. 

It is plain, therefore, that the incidence of a single 
physical finding alone does not permit us to arrive 
at a valid estimate of the incidence of a dietary 
deficiency within a population. We must consider 
all three lines of evidence in arriving at our con- 
clusions. Furthermore, the significance of a given 
physical finding may vary with the population, 
Thus, the incidence of angular fissures in one region 
may be useful in arriving at the incidence of 
riboflavin deficiency, but in another population 
this finding may be due entirely to other causes 
and, hence, be valueless as a measure of aribo- 
flavinosis. 

The second advance in the interpretation of physi- 
cal findings is the clarification of our views regarding 
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certain biomicroscopic lesions. One example of 
this may be cited. Based upon the experimental 
studies of Day and collaborators (41) and of Bessey 
and Wolbach (42), the occurrence of corneal vas- 
cularization in ariboflavinosis was described (43). 
The hypothesis was promptly advanced that corneal 
vascularization was a specific sign of ariboflavinosis 
(44), and it was therefore held that all vasculari- 
zation of the cornea observed in the general popu- 
lation was due to riboflavin deficiency. Based 
upon this hypothesis, estimates have been made of 
ariboflavinosis in as high as 75 per cent of a popu- 
lation of this country (45). Many workers pointed 
out the lack of correlation of this finding in the 
general population with dietary intakes or other 
evidences of ariboflavinosis (14, 16, 36). The non- 
specificity of the lesions has been demonstrated re- 
peatedly in experimental animals by Totter and Day 
(46) and by Hock eé al. (47). Finally, Borsook et al. 
(48) have summarized their experimental study of 
this sign in California aircraft workers as follows: 
“The results obtained . . . on the second examination 
show that corneal vascularity in subjects such as 
ours, nearly all of whom had this sign and few or no 
other signs of riboflavin deficiency, did not improve 
to any significant degree after a daily intake of 10 mg. 
of riboflavin five days a week for nine to twelve 
months. We must conclude that corneal vas- 
cularity, even as extensive as that seen in a large 
proportion of our subjects, may not be taken as 
evidence of existing riboflavin deficiency.” 

Similar evidences too extensive to review here 
demonstrate that there exists no specific micro- 
scopic tissue alteration which alone may be con- 
sidered pathognomonic of a single deficiency state. 
We are forced, therefore, to revise downward our 
estimates of the prevalence of deficiencies of the 
B-complex, of vitamin A, and of ascorbic acid 
within the general population and to admit that 
we have little positive evidence to show the existence 
of widespread mild deficiency states in the popu- 
lation at this time. 

Such a downward revision is in keeping with the 
statistics for pellagra which, as noted by Remington 
(49), had fallen to a remarkably low level by 1940 
and which has continued at this low level. As 
an example, the reported mortality from pellagra 
in Tennessee is depicted in Figure 3. Available 
data from Arkansas and North Carolina parallel 
these findings and are also in agreement with the 
disappearance of the disease experienced at both 
Duke University and Vanderbilt University Hospi- 
tals. One can but speculate on the role of various 
factors in this disappearance of pellagra. Certainly 
the major factor was not the discovery of niacin as 
the pellagra-preventive factor; neither was it the 
enrichment movement which was inaugurated after 
the major decline had occurred. In view of the 
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recent revival of the maize theory of pellagra (50) 
and the relationship of protein intake to experi- 
mental analogues of the disease, it is more probable 
that the decreased per capita corn meal consumption 
in 1945 to about one third the average quantity 
consumed prior to World War I, coupled with the 
steady upward trend in consumption of dairy 
products has played an important role (51). 
These findings in the South demonstrate conclusively 
that this region is no longer the land of pellagra 
and protein deficiency. 

What, then, are some of the nutritional problems 
within the population as revealed by the survey 
data? Conditioned iron deficiency in women of 
the child-bearing age has been mentioned. Data 
too extensive to present here impress one by the 
less favorable nutritional status of the lactating 
women. This group of the population is slightly 
substandard in weight. They often exhibit very 
low plasma ascorbic acid levels and_ riboflavin 
excretion—levels lower than the same individuals 
present during pregnancy (52). The nutritional 
status of this group and its significance for the health 
of the mother and infant deserves more investi- 
gation. We are attempting to define the significance 
of these findings in a cooperative study in progress 
at present (52). Another concrete problem un- 
covered by these surveys is malnutrition in the form 
of obesity, which is a type of overnutrition (53). 
Thus, some 16-20 per cent of the adults in Alamance 
County, North Carolina, were 20 lb. or more over- 
weight (16). It is unnecessary to emphasize here 
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the correlation between obesity and _ increased 
morbidity and mortality (Fig. 4). Excessive caloric 
intakes are probably impairing the health of more 
adults in the United States than is ‘‘hidden hunger.” 

Finally, another problem which surveys have 
demonstrated and which deserves more attention 
is underweight in certain groups of children, probably 
in part a reflection of caloric undernutrition. Thus, 
the mean weight of a group of children attending 
one of our nutrition clinics was 89 per cent of the 
Baldwin-Wood standards. There is little doubt 
that the caloric intake of this group was insufficient. 
The possible significance of this finding for the future 
health of these children is indicated by an investi- 
gation of Cioceo, Klein, and Palmer (54) who studied 
the height-weight data on a group of children and 
then the Selective Service classification of these 
same subjects fifteen years later. The underweight 
children had grown into a group containing more 
persons with physical defects than persons classified 
as acceptable by Selective Service standards, and 
the reverse was true of the children above the 
middle weight range. These findings are shown 
in Figure 5. All of this effect cannot be attributed 
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to nutrition, but nutrition cannot be separated 
from the general health status of the growing child. 

In summary, the plea is made that in our nutrition 
programs we consider first the concrete evidences 
of malnutrition existing among special groups and 
that we feel less concerned about the more nebulous 
hypotheses in human nutrition. The brilliant 
example of the British food program in the late 
war based upon this recognition of needs of special 
groups should reassure us of the soundness of this 
approach (55). Finally, let us remain ever alert to 
the changing problems in nutrition and the reinter- 
pretations of data necessitated by constant research, 
but always let us examine interpretations offered 
and demand clear distinction between the Known 


and Unknown facts. 
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Metabolism of Women During 
the Reproductive Cycle 


X. The Utilization of Vitamin A During Lactation’ 
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H. WILLIAMS,’ and ICIE G. MACY 


Research Laboratory, Children’s Fund of Michigan, Detroit 


N PRESENTING the Recommended 
Dietary Allowances, the Food and Nutrition Board of 
the National Research Council (1) stated: “‘Greater 
divergence of judgment exists as to the requirement 
for vitamin A than for any other dietary essential. 
Three factors contribute to this situation, namely: 
no method for determining the requirement is gener- 
ally accepted; the amount needed varies with the 
source, whether it is the vitamin itself or its pre- 
cursor carotene; the capacity of the body for storage 
is a complicating factor. Most of the estimations 
of the human requirement in the literature are 
based on studies of the amount needed to maintain 
normal dark adaption of the eye.”’” Thus the Board’s 
recommendations were based upon the few available 
studies of requirements, some evidence that carotene 
provides less than one half the activity of the vitamin 
itself, and the assumption that the vitamin A require- 
ment of the human being is directly related to body 
weight. ‘Safety factors” were included and the 
recommendation for adults was arbitrarily increased 
for pregnancy and lactation by an amount estimated 
to meet the added needs. 

In investigating the metabolism of women during 
the reproductive cycle, we have determined the 
quantities of vitamin A and carotene provided 
by the diets of healthy nursing mothers and the 
amounts secreted in their milk. The data con- 
tribute information concerning the amounts of 
vitamin A in the mother’s milk. The values also 
show the variation to be expected in the vitamin A 


1 Received for publication October 8, 1946. The investi- 
gation represented in part by this paper was partially sup- 
ported by a grant from the Nutrition Foundation, Inc., and 
was made possible by the cooperation of J. P. Pratt, M.D., 
chief of the Department of Obstetrics; B. M. Hamil, M.D., 
Department of Pediatrics; Elizabeth Moran, R.N., director 
of nurses; and Annie Lou Wertz, B.S., dietitian, all of the 
Henry Ford Hospital, Detroit. 

2? Now professor, Department of Biochemistry, Cornell 
University, Ithaca, N. Y. 


activity of good diets and the differences among 
women in their choice of quantity of diets qualita- 
tively similar. 

EXPERIMENTAL 


Values were obtained by analysis for vitamin and 
carotenoids in the food and milk of eight women 
during five-day periods of lactation. Six mothers 
were studied during the first ten daysf postpartum. 
Determinations were made during five-day periods 
later in lactation for the same and one other woman. 
During all the study periods, the women ate diets 
which compared in quality but the quantities of all 
foods except milk were increased or decreased to 
satisfy their appetities. Details of the selection 
of subjects, diets, food preparation, collection, and 
sampling are given in other papers (2, 3). 

Duplicates of all diets were sent to the laboratory 
for analysis. Duplicate analyses of the five-day 
food composites were made after the collections were 
complete. A 50-gm. sample was saponified by 
refluxing on a steam bath for 30 min. with 75 ml. of 
8 per cent alcoholic potassium hydroxide (4). After 
cooling, the liquid was decanted into a 1-liter separa- 
tory funnel. 

The solid residue was extracted with a mixture 
of approximately 75 ml. of 95 per cent ethyl alcohol 
and 100 ml. of petroleum-ether. After centrifuging, 
the liquid was decanted into the separatory funnel. 
After shaking, the ether layer was drawn off, leaving 
the alcohol-water layer in the funnel. This pro- 
cedure was repeated four times. 


3 Because of the uncertainty regarding the measurement 
of vitamin A in international and U.S. P. units, the data 
have been presented, as determined, in micrograms of 
vitamin A. By definition international and U.S. P. units 
are identical, but when obtained by spectrophotometric 
methods some workers believe them to be different. 

4 Before development of the increment procedure, 
samples were referred to a standard curve derived by adding 
various amounts of standard vitamin A preparation to equal 
aliquots of an extract of the food composite to be analyzed. 
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TABLE 1 


Recovery of carotene and vitamin A added to food samples 


CAROTENE 


—s Determined oy = 7 
in sample Amount Total 
added determined 
mcg. mcg mcg. 
1 94 65 .6 157 
2 98 65 .6 163 
3 320 108 .0 427 
356 446.0 785 


Average 


Additional water was added to the water-alcohol 
residue in the funnel, which then was extracted six 
times with petroleum-ether (distilled at 38° to 
48°C.). Combined, the extracts totaled 500 to 
700 ml. (Ethyl-ether was not used because of 
troublesome emulsion formation and because of the 
necessity for removal of all of the ethyl-ether before 
chromatographic analysis.) To determine whether 
the extraction with petroleum-ether was complete 
(4, 5, 6), the final water-aleohol layers of some 
samples were extracted again with ethyl-ether or a 
mixture of ethyl- and _ petroleum-ethers. More 
yellow pigment was obtained, but chromatographic 
analysis proved that it was not carotene and that 
all vitamin A had been removed. The combined 
petroleum-ether extracts were washed with water, 
dried with sodium sulphate, and concentrated to 
100 ml. by heating on a steam bath. 

The carotenes were separated from the other 
pigments by a chromatographic procedure similar 
to that used by Wall and Kelley (7) for the extrac- 
tion of carotene alone. A stronger solution of ace- 
tone was required for the complete elution of vitamin 
A. The adsorbent was a mixture of two parts 
(by weight) of magnesia’ and three parts of Hyflo- 
Super-Cell.6 The column was ? in. in diameter, 
11 in. long, and was packed dry under suction. The 
rate of flow of the liquid through the adsorbent was 
5 ml. a minute under suction. Twenty-five ml. of 
petroleum-ether were run through the column before 
the food extract was adsorbed, and after adsorption 
the sample flask and column were rinsed with 25 ml. 
of petroleum-ether. The xanthophylls were strongly 
adsorbed toward the top of the column, whereas the 
carotenes were only weakly adsorbed and often some 
would come through the column while the extract 
was still being added. The vitamin A, alpha- 
‘arotene, beta-carotene, gamma-carotene (if any were 
present), and neo-beta carotenes were completely 
removed from the column by eluting with 150 ml. 


5 Westvaco Chlorine Products, Micron Brand, No. 2641. 
6 Johns-Manville Sales Corp. 


Duplicate sample plus added carotene 


446 .0 814 445 


VITAMIN A 


Duplicate sample plus added vitamin A 


|Determined | 


Added carotene in sample Amount Total Added vitamin A 
recovered added determined recovered 
A ae: as i mcg. mcg. % 
9% | 17.2 | 10.0 | 27.0 9.8 98 
99 | 17.9 10.0 30.0 12.1 121 
99 | 139.3 194.9 346.5 207 .2 106 
96 126.3 293 .0 409.3 | 283.0 96 
100 130.9 293 .0 383 .7 252.8 | 86 
9s | | 101 


of a 5 per cent solution of acetone in petroleum-ether. 
The eluted material was made to a suitable volume 
for analysis by dilution or concentration (usually 
concentration to 100 ml.), and vitamin A and caro- 
tene were determined as described for milk (6). 

All milk was collected by manual expression (8). 
Both breasts we re completely emptied at 4-hr. inter- 
vals during the first ten days postpartum. The 
2 a.m. collection was omitted during periods later in 
lactation. The milk obtained during each expression 
was held under refrigeration until the 24-hr. compo- 
site was complete. The composites were sent to the 
laboratory in the morning of the days they were 
completed and were analyzed for vitamin A and 
carotene the same day by the method described in 
an earlier paper (6). The samples were extracted 
directly without saponification, and total carotenoids 
were measured as beta-carotene at 440 millimicrons 
while vitamin A was determined at 620 millimicrons 
by the Carr-Price (9) color reaction, using a three- 
point increment procedure. 

Accuracy of Method: 

Recovery tests were made by analyzing duplicate 
food samples, to one of which known amounts of 
vitamin A and carotene had been added _ before 
saponification. The results are given in Table 1. 

Table 2 compares the results of determining vita- 
min A and carotene in human milk by the method 
of Dann (10) and by direct extraction. While the 
values for vitamin A are in close agreement, greater 
variation is shown by the results for carotene, per- 
haps owing to the difficulty in washing the carotene 
from the sodium sulphate used to dry the extract 
during the Dann procedufe. With cow’s milk, 
interfering color development and clouding may be 
encountered, thus preventing determination without 
saponification. These difficulties are immediately 
evidenced by failure to obtain proper increment 
results. In both methods some clouding can be 
eliminated by frequently soaking the cuvette tubes 
overnight in hydrochloric acid (1:1). 
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The Vitamin A Activity of Carotene: 

Comparison of the total vitamin A activity of the 
diets with the total vitamin A activity of the milk 
required that the amount provided by carotene be 
considered. In estimating the vitamin A activity 
of carotene in food, two problems were involved. 
The carotene fraction was composed of several com- 
pounds of different activity. The carrots in the 
diet would have furnished a fair amount of alpha- 
carotene (11, 12). Most of the other carotene-con- 
taining vegetables, especially after cooking, would 
have furnished some neo-beta-carotene. Crypto- 
xanthin from corn would have been removed with 
the xanthophyll fraction on the adsorption column. 
To determine the beta-carotene &tivity equivalent 
to the carotene determined, the amounts of the 
isomers in the foods making up the diet were esti- 
mated from the available data on foods. Cryp- 
toxanthin, alpha-carotene, and neo-beta-carotene 
were considered to have one half the activity of 
beta-carotene. Thus, the values determined for 
carotene in the diets were estimated to have vitamin 
A activity equivalent to 75 per cent that of pure 
beta-carotene. 

In recent years, beta-carotene expressed in inter- 
national units (I.U.) has repeatedly been shown to 
be less active in man than is vitamin A. Wagner 
(13) and the workers on a project of the British 
Medical Research Council (14), have estimated 
from their investigations on experimental avita- 
minosis in man that beta-carotene has approximately 
one half the activity originally assigned to it. To 


TABLE 2 
Vitamin A and carotene determined in human milk by direct 
extraction and by saponification 


SAMPLE METHOD 





VITAMIN A CAROTENE 
meg./100 ml. mceg./100 ml. 

1 Direct extraction 36 12 

Saponification* 36 14 

2 Direct extraction 49 26 
Saponification 48 22 

3 Direct extraction 41 16 
Saponification 41 14 

1 Direct extraction 34 12 

Saponification 36 13 

5 Direct extraction 32 12 
Saponification 34 11 

6 Direct extraction 42 21 
Saponification 39 18 

7 Direct extraction 38 16 
Saponification 40 15 

8 Direct extraction 66 dl 
Saponification 65 40 

9 Direct extraction 38 16 
Saponification 38 20 

10 Direct extraction 26 12 
Saponification 24 15 

* Dann (10). 
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estimate the total vitamin A activity of the carotene 
in the diet, the amount determined was multiplied 
by 0.75 to convert to beta-carotene, then divided by 
0.6 to convert to I.U., since another factor has not 
as yet been definitely established. The resultant 
was divided by 4.3 to change I.U. to meg. of vitamin 
A, as described in a preceding publication (6). 

An earlier paper discussing the concentration of 
vitamin A in human milk (6) pointed out that only 
one fourth of the carotenoids in human milk could 
justifiably be considered as beta-carotene and that 
in mature milk the vitamin A activity of the carotene 
present would be, approximately, only 10 I.U. or 
U.S.P. units per 100 ml., in comparison to 260 units 
of vitamin A. Since the carotenoids in the immature 
milk secreted during the first ten days postpartum 
may contribute significantly to the vitamin A intake 
of the newborn, in this paper total vitamin A in 
milk has been calculated as vitamin A plus one fourth 
of the carotenoids calculated to meg. of vitamin A. 


RESULTS AND DISCUSSION 

To check the sampling procedure, the stability 
of the vitamin A and carotene during accumulation 
of the five-day food composites, and the variability 
of the daily intakes, the diets for each day of two 
five-day periods were analyzed, as well as the five-day 
food composites (Table 3). The two diets represent 
the levels of intake of different subjects—one during 
the first five days postpartum, the other during the 


TABLE 3 


Vitamin A and carotene in daily food intake and in corre- 
sponding five-day food composite 


| ESTIMATED 














INTERVAL POSTPARTUM VITAMIN A CAROTENE | TOTAL * 
' VITAMIN A 
Subject V. L. 

days mg. | mg. mg. 

1 | 0.63 | 1.62 1.10 

2 | O20 | 3. tae 

3 | 0.25 | 13.46 | 4.17 

4 | 0.70 | 3.77 1.79 

a | 2.64 | 10.38 5.66 

Average of daily analyses. .. 0.98 | 6.19 2.7 
Average per day (composite).| 0.86 6.15 2.64 

Subject V. S. 

6 0.61 1.02 |} 0.91 

7 0.98 | 2.34 | 1.66 

8 1.40 | 18.40 | 6.75 

9 | 0.79 | 2.95 | 1.65 

10** 10.25 | 10.50 | 13.30 

Average of daily analyses...| 2.81 | 7.04 4.85 
Average per day (composite) | 3.00 8.00 | 5.33 

Sa ; ai 75 

* Vitamin A plus mg. of carotene multiplied by Sxas’ 


** Diet contained a serving of liver. 
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TABLE 4 


Daily vitamin A and carotene intake and secretion in human milk during the first ten days postpartum 


FOOD INTAKE MILK SECRETION 
INTERVAL a i : 
POSTPARTUM a he Estimated er Estimated 
VitaminA | Carotene _ total Vitamin A Carotenoids total 
vitamin A* vitamin A* 





SUBJECT 


eeseror=?' 
SSSVSes 


HOQODHGOHOHL LEAH EH EHS EEE HPP Porro gs 
WNNNNNOSOOOWWWWWHEEH PATA 
ND DOOADeDeDOOSOOOOHH HHH WDD DDSA 


Se eee tee OOO OOOO OCOOOCOCOOC OOOO OOF He rt rt ht rt rar 3 
ae fk fg Sek ek pee pet pet Pt tO OD 0 OD I DW WW ARMARBOUNUNUNUNUNWDHHHOONNNNDN % 
WNWNNWNNNNNNYNYNYNNNYNYNNNNEEE EEN NNN NWWWHWWNHNNND 


Didi DD WMO MONI 


_ 
ROO ONT S Or® Wo DO 


oo 
* 


_ 





Be wpe ea SvpneSxwosreussrSrsssQuseSSasersnSlegsseer 





_ 


NSOOWDNOUPWNHH OO WND OP WH 
SCOOCOHOCOCOCOOCOCOCOC OH OCC OH OOH HHH HSS OOOO OR HOO OOP PORE EES 


SCOCCOH OOOO COC OOC OR COO OOOOH HE HHH SOO SOOO OOH HOSS OOP ORE EES 
~aI- oo — > DOK OANHOSO 


SRARKARSSSBUSESYVSSRSESE 


6.3 
6.3 
6.3 
6.3 
5.9 
5.9 
5.9 
5.9 
5.9 
6.3 
6.3 
6.3 
6.3 
6.3 
8.6 
8.6 
8.6 
8.6 
8.6 
3.5 
3.5 
3.5 
3.5 
3.5 
5.9 
5.9 
5.9 
5.9 
5.9 
8.0 
8.0 
8.0 
8.0 
8.0 
5.2 


KWWWWWNNnNNNOOCOCOCSO 
BOD OOOMHMHH OHHH HOH MO 
NOI Grr SS SP PRR eRe 
CD OO 08 9 GO GW 0101 C1 61 01 CO BD CO CO CO 


Nwnn 
Ww orb 


M.S. 




















* Total vitamin A is estimated ‘ as mg. of vitamin A plus mg. of carotene multiplied by een 5 in food and ee in milk. 

** The first day postpartum was variable to the extent of differences in the times at which the women delivered. For 
subjects delivered after 12 M., the first day began the following morning. The first day for Subject C. O. was 22 hr. for 
Subject L. F., 23.5 hr. Subject V. @.-was delivered 8 hr. before the beginning of the first day postpartum; Subject V. K., 
Iv Rt Subject V. L., 5 hr.; Subject J. M., 16 hr.; ; and Subject V. S., 7 hr. 

+ Daily intakes are shown in Table 3..2..i0205 
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second five days. The values do not indicate a loss 
of vitamin A or carotene during the period of accu- 
mulating the food composite. The wide variation 
in vitamin A intake which must be anticipated with 
ordinary diets is demonstrated by the high carotene 
values for the third day of each five-day period, 
resulting from carrots in the diet, and by the high 
vitamin A values on the fifth day due to calves’ liver. 

The average daily vitamin A and carotene intakes 
of the women during the first ten days postpartum 
are shown in Table 4 with the 24-hr. secretions of 
vitamin A and carotenoids in milk. All of the values 
for each of the first ten days postpartum are averaged 
in Table 5. All of the diets provided amounts of 
total vitamin A (vitamin A plus calculated vitamin 
A activity of carotene) equal to or greater than the 
Revised Recommended Dietary Allowances for lactat- 
ing women weighing 56 kg. For all of the women, 
the total vitamin A intakes also were larger than the 
Recommended Allowances corrected to the body 
weights of the mothers (15). It is evident from the 
tables that all of the women followed similar patterns 
of vitamin A secretion during the puerperium. Uni- 
formly, only small amounts of vitamin A were 
secreted during the first two days postpartum, 
followed by large increases on the third or fourth 
day and reduced values after the sixth day. The 
possible significance of this increased quantity of 
vitamin A for the nutrition of the infant is of interest 
in view of the recent work of Lewis, Bodansky, and 
Shapiro (16), who found that the vitamin A concen- 
tration in the blood plasma of the newborn decreased 
during the first three days postpartum, then began 
to increase on the fourth day. Since the plasma 
vitamin A of the infants on a vitamin A-free diet 
dropped after delivery, then increased six to nine 
days postpartum, they believed that the mechanism 


TABLE 5 
Average daily intake and secretion in milk of vitamin A and 
carotene during the first ten days postpartum 





FOOD INTAKE MILK SECRETION 
INTERVAL 
POST- 


PARTUM | Vitamin 
x Carotene 


| Estimated 
_ total 
vitamin A 


Estimated 
total 
vitamin A 


Vitamin | Caroten- 
A oids 


days ‘i ‘i mg. mg. mg. 

I Sg 3.20 0.04 10 
0.25 23 
0.99 83 
1.10 .89 
1.10 fl 
1.08 
0.83 : 0.87 
0.89 : 0.94 
; 0.77 j 0.81 
5.52 ; 0.81 ‘ 0.85 

















eee ett tt 


10 


* Before rounding, the values for milk of the first days 
were: vitamin A, 0.045; carotenoids, 0.102; estimated total 
vitamin A, 0.055. 
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controlling mobilization of vitamin A from the liver 
might not be fully developed during the first few 
days after birth. 

The secretion of carotenoids in the milk increased 
to maximum values on the third and fourth days, and 
decreased from the sixth through the tenth days. 
Assuming one fourth of the carotenoids to be beta- 
carotene, on the first day postpartum carotenoids in 
milk provided an average (Table 5) vitamin A ac- 
tivity equal to 22 per cent of the vitamin A present. 
On the second day the percentage was 9, followed by 
8, 8, and 6, respectively, for the third, fourth, and 
fifth days postpartum. For each of the next five 
days, vitamin A activity of the carotenoids was 5 per 
cent of the vitamin A content. Whether the caro- 
tenoids of colostrum are more than 25 per cent beta- 
carotene and thus provide even more significant 
amounts of vitamin A activity for the newborn is 
being investigated. 

The average daily intakes and secretions of vita- 
min A and carotene during five-day periods of secre- 
tion of immature and mature milk are given in 
Table 6. Seventy-five per cent of the carotene 
intake and 25 per cent of the carotenoids in milk 
were calculated as beta-carotene. 

Although the diets of all periods were similar in 
their distribution of foods, the values in the table 
show wide variations in the vitamin A contents of 
identical diets, but the carotene contents were 
relatively constant. Analyses of food composites 
representing the same intake during five days (Table 
6) showed differences in vitamin A content as great 
as 275 per cent (Subject V.S.). The data in Table 3 
indicate that calves’ liver provided well over half 
of the vitamin A intake for the two five-day periods, 
but, from the variation in the intakes given in Table 6 
it is evident that liver must have contributed a very 
small amount during other periods. The variation 
in vitamin A intake from equivalent diets was not 
paralleled by a wide range in riboflavin intakes (17) 
from the same foods. While the variation in vitamin 
A intake was great in relation to the changes in the 
amounts of foods, the range of the intakes was small 
in comparison with the amounts of the vitamin 
necessary to effect a definite increase in vitamin A 
secretion in human (18) and cow’s milk (19, 20). 

The average daily secretions of vitamin A and 
carotenoids were not related to level of intake. With 
one exception during the first ten days postpartum 
(Subject J. 1/.), changes in the volume of milk were 
paralleled by the average daily secretion of vitamin 
A, and the maximum levels of milk production and 
vitamin A secretion occurred during the second five 
days postpartum. For each of the mothers, how- 
ever, the maximum average daily secretion of caro- 
tenoids was found in the milk of the first five days 
and in subsequent periods the amounts diminished 
steadily, regardless of intake or milk volume. With 
one fourth of the carotenoids estimated as beta-caro- 
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TABLE 6 
Average daily vitamin A and carotene intakes and secretion in milk during five-lay study periods 


FOOD INTAKE MILK SECRETION 


SUBJECT INTERVAL POSTPARTUM ee 
- . 
Carotene total Volume itamin A Carotenoids 
vitamin A 


istimated total 


Vitamin A vitamin A 


6-10 
78-82* 
161-165* 
239-243* 
302-306* 


mt @ ty 


rN Vi 


to 
oS 


1-5 
6-10* 
95-99* 


144-148* 


1-5 
6-10t 
68-72t 
152-1567 


1-5 
6-10 


85-89 * 

204-208* 

259-263* 

58-62 
1-5 2.8 
6-10T 3.0 


70-74T 0.8 


* Diets containing the same quantities of all food. 


Now hw WwW Ww bo 


832 


1020 
913 


676 
947 
363 


853 
304 


+ Diets containing the same quantities of all foods. All portions of foods, except milk, were one fifth greater than in 


diets marked with asterisk. 


tene, the total vitamin A secretion during the first 
ten days postpartum ranged from a daily average 
of 12 per cent of the intake to 54 per cent of the 
total vitamin A intake. During the periods of 
mature milk production a maximum of 22 per cent 
of the total vitamin A intake per day was secreted 
in the milk and the minimal value was 4 per cent. 

The average daily vitamin A secretion in immature 
milk during the first ten days postpartum ranged 
from 0.56 to 1.24 mg. (2408—5332 I.U.), amounts 
far in excess of the 1500 I.U. (0.35 mg.) recommended 
for children under one year old by the Food and 
Nutrition Board. The secretion of immature milk 
of all the women met the recommendation as long 
as their milk volumes were above 300 ml. per day. 
The final five-day period (70 to 302 days postpartum) 
for each of four women (Subjects V. G., V. K., 


J. M., V.S.) showed less than 0.35 mg. of total 
vitamin A in less than 400 ml. of milk, but at these 
ages under customary pediatric care the infants 
would be receiving fish liver oil, cereal with milk, 
meat broth, and perhaps other foods which would 
contribute large amounts of vitamin A. The lowest 
average daily secretion of vitamin A was found in 
the milk of lowest concentration obtained from the 
mother (Subject V’. S.) whose average daily milk 
volume also was lowest at that interval postpartum. 
The fact that the woman before delivery and from 
ten to seventy days postpartum was ingesting a 
supplement of 6250 1.U. of vitamin A per day empha- 
sizes the dominance of physiologic factors over intake 
in the determination of vitamin A secretion in human 
milk. In a preceding paper (6), the concentration 
of vitamin A was shown to vary with the individual 
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but to be relatively constant for the same woman. 

The increase in vitamin A intake advocated by 
the Food and Nutrition Board of the National Re- 
search Council to meet the demands of lactation 
(3000 I.U.) is slightly greater than the estimated 
maximum daily amount of total vitamin A which 
was secreted in mature milk (0.64 mg. or 2752 I.U.). 
The data indicate that meeting the Recommended 
Allowances for vitamin A is not a problem with 
mothers receiving good diets, or for their breast-fed 
infants during the first two to three months of life. 
During the following months, if the babies obtain 
as little as 300 to 400 ml. of breast milk daily, with 
the supplemental foods commonly given by pedia- 
tricians, the recommendations will be supplied. 
Whether the infant requires more vitamin A than 
the amount recommended by the Food and Nutrition 
Board on the basis of calculations with adult values 
and body weights cannot be determined. The 
values suggest, however, that while the reeommenda- 
tion for lactating women would amply cover the 
requirements for milk production, 1500 I.U. per day 
may not be an adequate intake for infants. If the 
requirement during the early months of life is greater 
than this value, approaching the much _ larger 
amounts supplied by human milk, it would be diffi- 
cult to fulfill with a diluted cow’s milk formula, 
unsupplemented. 


SUMMARY 


Vitamin A and carotenoids were determined in 
composite samples representing the food intakes of 
healthy, nursing mothers during five-day periods 
and in 24-hr. collections of their milk during the 
same intervals postpartum. The subjects were 
multiparas and during the investigation received 
diets of the same foods in comparable distribution 
and amounts to satisfy their appetites. Wide varia- 
tion was observed in the vitamin A content of 
identical diets. 

All of the women showed similar patterns of secre- 
tion of vitamin A and carotenoids in their milk. 
During the puerperium small amounts of vitamin A 
were secreted in the first two days postpartum, 
followed by large increases on the third or fourth 
day, and reduced values after the sixth day. Caro- 
tenoids were relatively higher on the first two days, 
increased to a peak on the third and fourth days, 
and decreased rapidly from the sixth to tenth day. 

In mature milk, vitamin A ranged from 0.13 to 
0.69 mg. per day. The amounts of the vitamin 
paralleled the volumes of milk secreted and were 
not related to intake within the limits of variation 
in the diets of the women studied. Estimating 
that one fourth of the carotenoids in the milk was 
beta-carotene, the total vitamin A activity of the 
milk was 0.56 to 1.24 mg. during the first ten days 
postpartum and 0.14 to 0.64 mg. per day during 
periods of secretion of mature milk. 
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OMATOES are a prominent constituent 

of the human diet. The United States 
Department of Agriculture reported (1) that the 
commercial crop in 1944, exclusive of home and 
victory gardens, was 4,051 million lb., the equivalent 
of over 31 Ib. for each man, woman, and child in 
this country. The popularity of tomatoes for food 
is largely due to ease of culture, ready availability, 
attractive color, generally acceptable flavor, and 
its value for flavoring or coloring other components 
of the diet. For some time tomatoes have been 
considered a particularly rich source of ascorbic 
acid (vitamin C). However, the amount of ascorbic 
acid supplied by tomatoes is quite variable. Tripp, 
Satterfield, and Holmes (2) reported that the ascorbic 
acid content of ten varieties of comparable tomatoes 
varied from an average of 14.8 mg. for the John Baer 
variety to 21.8 mg. per 100 gm. for the Pritchard 
variety. Maclinn and Fellers (3) found a range 
of from 9.0 mg. for the Pritchard Stokes variety 
to 59 mg. for the Princess of Wales (Sutton). On 
the other hand, Holmes, Jones, and Ritchie (4) 
determined the amount of ascorbic acid in tomatoes 
purchased at a number of local stores during the 
late winter and reported an average value of only 
8.8 mg. per 100 gm. 

During recent years numerous investigators have 
studied the effect of spraying tomato blossoms with 
various plant hormones to increase the number of 
fruits and to produce seedless tomatoes. While 
seedless tomatoes can be produced by this method, 
the results that are obtained are quite variable. 
Since tomato seeds are generally believed to have 
very little food value, a question arises concerning 
the food value of seedless tomatoes, and this study 
was undertaken to accumulate information on this 
point. : 


_ 4Received for publication December 11, 1946. Contri- 
hution No. 610 of the Massachusetts Agricultural Experi- 
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EXPERIMENTAL 


The variety of tomato used in this experiment 
was Waltham Forcing. Seed was planted in flats 
on December 1, and the seedlings were transplanted 
to the greenhouse beds on February 1. Fertilizer 
was applied at the rate of 20 tons of horse manure 
and 1 ton of ‘commercial 5-8-7” fertilizer per acre. 
When the tomato blossoms were fully open they 
were sprayed with beta-naphthoxyacetic acid. The 
strength of the solution when applied to the blossoms 
was 0.075 gm. of beta-naphthoxyacetic acid per 
liter. The solution was sprayed directly into the 
center of the tomato blossoms with a small atomizer 
until droplets of the solution could be observed 
inside the flower. 

Although the hormone treatment was on a small 
scale, the procedure was similar to that followed 
by the commercial hothouse tomato grower when 
he attempts to increase the yield of tomatoes by 
spraying the tomato flowers with various chemicals. 
None of the flowers were emasculated by hand. 

When the experimental tomatoes were examined 
at maturity, many were not seedless. The number 
of seeds present varied from a single seed to about 
the normal number. Approximately 50 per cent 
of the experimental tomatoes contained one or more 
seeds and so could not be considered as seedless 
tomatoes. For the purpose of this study, only 
strictly seedless tomatoes from the experimental 
plants were assayed. Tomatoes of comparable 
size, coloring, and stage of maturity, obtained 
from untreated plants and grown adjacent to the 
experimental plants, were selected for controls. 

Figure 1 illustrates the type of tomatoes used in 
this study. They were of deep red color, vine- 
ripened, and 3 or 4 in. in diameter. The control 
and experimental tomatoes (Fig. 1) were bisected 
transversely at their greatest diameter. The control 
tomato was normal and contained its full com- 
plement of seeds. The experimental tomato showed 
no change in the péricarp or the ovarial septa from 
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Fia. 1. Tomatoes used in this study, showing development of 
both controls and hormone-treated specimens. 


that of the control. The placenta was of essentially 
the same size but contained no seeds. Apparently 
this was a case of sterilization of the ovules although 
their vascular bundles were still present, but the 
cavities of the ovary contained only the intruded 
placentae. 

The first tomatoes were picked from the experi- 
mental and control plants on April 29 and the second 
picking was on May 6. During the interval between 
planting the seeds and harvesting the tomatoes, 
there were 938 hr. of bright sunshine for the tomatoes 
picked on April 29 and 1011 hr. of bright sunshine 
for those picked May 6. The amount and the in- 
tensity of the sunshine was less than that which 
commercially-grown, summer tomatoes receive. 

The experimental and control tomatoes were 
assayed for water, nitrogen, phosphorus, potassium, 
calcium, magnesium, and ascorbic acid by the official 
methods of the Association of Official Agricultural 
Chemists (5). The carotene content of the tomatoes 
was determined by the method employed by Holmes 
and Spelman (6) for squashes. As the sections of 
tomatoes intended for ascorbic acid assays were cut 
from the tomatoes; they- were immediately © sub- 
merged in the acetic metaphosphoric acid mixture 
to minimize destruction of the reduced ascorbic 
acid by enzymes. 


_RESULTS 
The data that. were accumulated from the assays of 
the individual and composite samples of tomatoes 
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are reported in detail in Tables 1 and 2. The 
average values for water, carotene, and ascorbic 
acid (Table 1) obtained in the first series were, for 
the hormone-treated tomatoes: water, 95.3 per cent; 
carotene, .45 mg; and ascorbic acid, 15.4 mg. per 
100 gm. For the controls, the results were: water, 
94.3 per cent; carotene, .46 mg.; and ascorbic acid, 
19.4 mg. per 100 gm. There was no significant 
difference in the values for water and for carotene 
between the experimental and control tomatoes. 
However, the reduced ascorbic acid content of the 
hormone-treated tomatoes was definitely less than 
that of the controls. Results of the same order were 
obtained in the second series, i.e., the average values 
for the hormone-treated tomatoes were: water, 94.2 
per cent; carotene, .44 mg.; and ascorbic acid, 13.3 
mg. per 100 gm. Comparable figures for the con- 
trols were: water, 95.4 per cent; carotene, .46 mg.; 
and ascorbic acid, 17.0 mg. per 100 gm. Again the 
amount of ascorbic acid in the hormone-treated 
tomatoes was definitely less than that in the controls. 
Furthermore, in each series all except one of the 
hormone-treated tomatoes contained less ascorbic 
acid than any of the controls. The average values 
for the two series were for the hormone-treated 
tomatoes: water, 94.8 per cent; carotene, .45mg.;and 
ascorbic acid, 14.4 mg. per 100 gm. For the controls, 
the averages of all samples were: water, 94.9 per cent; 
carotene, .46 mg.; and ascorbic acid, 18.2 mg. 
per 100 gm. 

The mineral analyses of the composite samples of 
hormone-treated tomatoes (Table 2) gave the follow- 
ing average values: water, 94.7 per cent; nitrogen, 
210 mg.; phosphorus, 38 mg.; potassium, 295 mg.; 
calcium, 15 mg.; and magnesium, 13 mg. per 100 gm. 
The average values for the controls were: water, 
95.0 per cent; nitrogen, 195 mg.; phosphorus, 34 mg.; 
potassium, 255 mg.; calcium, 12 mg.; and mag- 
nesium, 14mg. per 100 gm. Thus the average nitro- 
gen, phosphorus, potassium, and calcium content of 
the hormone-treated tomatoes was slightly higher 
than for the controls. 


DISCUSSION 


In this study only one substance was tested for 
its effectiveness in producing seedless tomatoes. 
Zimmerman and Hitchcock (7) reported that 
2-chlorophenoxypropionie acid; 2,4-dichlorophen- 
oxyacetic acid; 2,5-dichlorobenzoic acid; and 
beta-naphthoxyacetic acid are particularly effective 
in inducing parthenocarpy. However, the con- 
centrations of these materials have to be determined 
for each chemical and for each variety of-chemical. 
Roberts and Struckmeyer (8) obtained a good fruit 
set by spraying tomato flowers with 2,4-dichloro- 
phenoxypropionic acid, 75 mg. per liter, but it 
produced foliage distortion. The spray, at the 
concentration used, did not affect fruit set in apples, 
cantaloupes, Lima beans, peppers, potatoes, or 
strawberries, but showed some effect on pumpkin, 
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TABLE 1 
The carotene and ascorbic acid content of hormone-treated and 
normally-grown tomatoes 


SAMPLI WATER CAROTENE ASCORBIC ACID 


mg./100 gm mg./100 gm, 


Hormone-treated 
First series 


5 
Average 
Second series 
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10 
Average 


ww bh 
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Average of all samples 


Controls 
First series 
95 .2 
93. 
95. 
93. 
94... 
Average 94. 
Second series 
6 96 .: 
7 93. 
8 96.8 
9 96 .¢ 
10 94. 
Average 95. 
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Average of all samples...) 94.‘ 
TABLE 2 


Mineral composition of hormone-treated and normally-grown 
tomatoes 


SAMPLE 


WATER 
NITROGEN 


PHOSPHORUS 
POTASSIUM 


CALCIUM 


mg./100, mg./100 mg./100\ mg./100| mg./100 
gm. gm. gm. gm. gm. 


Hormone-treated 
First series F 220 40) 300 16 
Second series . 36 290 13 
Average 48 38 295 


Controls 
First series 
Second series 5 | 170 


Average 195 
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squash, and egg plant. Murneck, Wittmer, and 
Hemphill (9) found, during several years’ experi- 
ments, that hormone sprays can improve the setting 
and size of tomatoes grown in greenhouses. Of the 
materials studied, 2 ,4-dichlorophenoxyacetic, 
p-chlorophenoxyacetic, and beta-naphthoxyacetic 
acids were the most effective. On the other hand, 
Swarbrick (10) reported that naphthaleneacetic 
acid, 0.001 per cent, applied to the flowers delayed 
fruit development of both tomatoes and straw- 
berries and caused marked twisting of the petioles. 
The ripening of strawberries was delayed twenty-one 
days by one spray applied at full flower. Naph- 
thoxyacetic acid spray, 0.001 per cent, greatly im- 
proved the fruit set and increased the commercial 
crop by one third. The berries were of normal 
shape but did not have the normal number of seeds. 
Johnson (11) observed somewhat greater vegetative 
and reproductive response with young tomato plants 
treated with o-phenylenediacetic acid than when 
beta-naphthoxypropionic acid or phenoxyacetic acid 
were used. However, improper application or con- 
centration of hormones may cause disastrous results. 
Bretz (12), while attempting to increase the fruit set 
of greenhouse tomato plants by volatilization of 
20 mg. of dichlorophenoxyacetate in a 145 by 
45-ft. greenhouse, caused marked distortion and 
twisting of the stems and leaf petioles, blistering of 
the epidermis, profuse initiation of adventitious 
root primordia underneath the epidermis of the 
stems, and marked distortion of the fruit. 

The average values of carotene observed in the 
hormone-treated tomatoes and in the controls, 
namely, .45 mg. and .46 mg. per 100 gm. respectively, 
are slightly higher than the average value of .40 mg. 
per 100 gm. reported by Ellis and Hamner (13), who 
also stated that large tomatoes were slightly richer 
in carotene than small tomatoes, that increasing 
nitrate fertilizers increased the carotene content 
of tomatoes, that differences in carotene content 
correlated with varietal differences, that ripe 
tomatoes produced in greenhouses, either during 
summer or winter, contained less carotene than 
tomatoes grown outside, and that ripe tomatoes 
from the local market contained only one half as 
much carotene as vine-ripened, summer tomatoes. 
In this study no attempt was made to influence the 
amount of carotene in the tomatoes by special 
fertilization, although Lo and Chen (14) found that 
an application of 0.0001 normal solution of zine 
sulfate caused a significant increase in both carotene 
and ascorbic acid, while nickel or aluminum sulfates 
or molybdenum oxide were without significant effect. 
Smith (15) reported that the carotenoid content of 
greenhouse tomatoes was less than that of the same 
variety grown outdoors. He also found that when 
the same treatments were employed, the carotenoid 
content of the skin was higher in the winter, while 
that of the flesh was higher in the summer. His 
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quantitative determinations of carotenoids indicated 
that protection from intense light favors lycopene 
formation, whereas light was conducive to maximum 
production of carotene. Smith also observed that 
lycopene was not found in plastids and occurred 
only in crystalline or semi-crystalline form, but 
carotene was found in tomatoes in granular form both 
inside the plastids and after decomposition of plas- 
tids, and it also occurred in crystalline and globular 
forms. 

The average values, 14.4 mg. and 18.2 mg. of 
reduced ascorbic acid per 100 gm. of tomato, reported 
above for hormone-treated and control tomatoes 
respectively, are materially lower than the 25-mg.- 
per-100-gm. value which such investigators as 
Booher, Hartzler, and Hewston (16), Currance (17), 
Hamner and Maynard (18), and Maclinn, Fellers, 
and Buck (19) have concluded is the average value 
for fully ripened, field-grown, vine-matured, summer 
tomatoes. However, Hamner, Lyon, and Hamner 
(20) found no difference in the amount of ascorbic 
acid in greenhouse and field-grown tomatoes when 
the intensity of illumination was similar. Kaski, 
Webster, and Kirch (21) state that where large 
variations in the ascorbic acid content occur, sun- 
shine and rain are the factors which exert the most 
influence. McCollum (22) found no consistent re- 
lationship between the ascorbic acid and total solids 
or sugar content of tomatoes, but he concluded that 
defoliation provided greater exposure of the tomatoes 
to sunlight and increased their ascorbic acid content. 
On the other hand, Sharp (23) reported that defolia- 
tion causes tomato growers’ losses by reducing the 
yields and quality of the tomatoes. Hamner, 
Bernstein, and Maynard (24) concluded that the 
ascorbic acid content of tomatoes was only slightly 
influenced by the degree of ripeness, by storage for 
ten to fourteen days at 65° to 90°F., by the humidity 
to which the plants are exposed, or by the fertilizer 
treatment, but that the intensity of the light to 
which they are exposed just before they are harvested 
has a pronounced influence. 


SUMMARY 


Waltham Forcing variety of tomatoes were grown 
under commercial greenhouse conditions during the 
period December to May. Fertilizer was applied 
at the rate of 20 tons of horse manure and 1 ton of 
“commercial 5-8-7” fertilizer per acre. During the 
growing season the tomatoes received 938 hr. of 
sunshine for the first series and 1011 hr. for the 
second series. When the tomato blossoms were 
fully open, they were sprayed with a 0.075 gm. per 
liter beta-naphthoxyacetic acid solution. Fifty per 
cent of the experimental tomatoes contained one 
or more seeds. Only tomatoes entirely free of seeds 
and judged to be typical seedless tomatoes were 
selected for assay. There was very little difference 
in the water, carotene, or magnesium content of the 
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hormone-treated and control tomatoes. The 
hormone-treated tomatoes averaged slightly more 
nitrogen, phosphorus, potassium, and calcium than 
the controls, but the controls contained an average 
of 18.2 mg. of ascorbic acid per 100 gm. as compared 
with 14.4 mg. for the hormone-treated. 
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EARLY FAILURE OF BREAST FEEDING 

During the past few years little information has been obtained on the fundamental causes 
for unsatisfactory human lactation, in spite of an apparent increase in the frequency of in- 
ability of mothers to carry out successful breast feeding. In a recent study of the causes 
and prevention of early failure of breast feeding, Waller has pointed out the relative lack of 
statistics of the duration of breast feeding and on the detailed cause for failure. He quotes 
a British government publication which estimates that about 80 per cent of the babies leave 
the maternity hospital wholly breast fed, whereas 95 per cent of the babies born on the “‘dis- 
trict”’ are wholly breast fed when the midwife leaves. In a group of 636 primparous women 
seem consecutively at an infant welfare center in East Liverpool, 28 per cent has ceased 
breast feeding by the end of one month, 38 per cent before two months, and 42 per cent before 
three months had elapsed. Of the 122 who failed the earliest, almost all said that their milk 
had “left them” when they got up from bed or within a few days thereafter. A detailed 
analysis indicated that an easy beginning of breast feeding depends on the milk pressure 
within the breast not rising to an excessive degree. If the milk pressure does rise too high 
and if it is not decreased speedily, a rapid decline in milk production follows because of 
alveolar distention and compression of the secreting cells. He claims that this is the chief 
reason back of the statement of many women that their milk fails soon after they get up from 
childbed. The frequency of high milk pressure at the beginning of the first lactation is at- 
tributed generally to certain anatomic defects of the nipples and the terminal ducts. Al- 
though there is good clinical evidence to support this claim, Waller believes that this theory 
needs confirmation by other and more exact means. He employed a controlled experiment 
to test the hypothesis. Half of the women under observation were taught the daily removal 
of colostrum during the last three months of pregnancy. The experience of these women in 
breast feeding was compared with another group who were not taught this procedure, the 
two groups being treated otherwise in an identical manner. Excessive milk pressure oc- 
curred in 25 per cent of the women who were taught the procedure and in 56 per cent of the 
controls. At the end of six months 83 per cent of the taught group were carrying out suc- 
cessful breast feeding, while only 42 per cent of the control group were likewise feeding their 
infants successfully from the breast. Since breast milk is still recognized as the ideal nutri- 
ent for newborn babies, any measure which will increase the percentage and satisfactory 
nature of breast feeding deserves careful study.—From an editorial, J. A. M. A. 132: 151, 
1946. 

QSPRS 


Nutritional Aspects of the Science of Inheritance 


Dr. G. W. Beadle, California Institute of Technology, at the Symposium held by the Nutri- 
tion Foundation, Inc. in New York, defined nutrition as the process by which an organism 
obtains the raw materials out of which its protoplasm is elaborated. 

He stated that “in general, different nutritional requirements of different organisms are 
dependent not on a basic difference in need, but merely on differences in the ability of diff- 
erent organisms to build up the constituents of protoplasm from simpler starting materials. 
These differences in synthetic ability are inherent. There is no way by which we can induce 
an animal to build up carbohydrates from carbon dioxide and water, and there is also no way 
by which animals can make use of nitrate nitrogen. 

“This leads to the key question: what is the basis of all these inherent differences in nutri- 
tional requirements? The answer is, differences in the basic hereditary units which we know 
as genes.” 

The general working hypothesis, then, is that the reactions controlling metabolism of es- 
sential substances are under the direct control of genes and that by altering these genes we 
might expect to alter the nutritional requirements. Dr. Beadle cited studies to test this 
hypothesis which have been carried on over a period of years on Neurospora, a fungus known 
as the red bread mold. 


ion 29: 85, 1945. 





Effect of Quantity Preparation on the Ascorbic 
Acid Content of Cabbage Salad 


ETHELWYN B. WILCOX and 
ALICE M. NEILSON? 


Department of Nutrition, Utah Agricultural Experiment Station, 


ABBAGE is an important salad vegetable 
in both homes and institutions, as well as one of 
our best vegetable sources of ascorbic acid. Studies 
have been made on the effect of method of prepa- 
ration as practiced in the home and length of holding 
time before serving, on the ascorbic acid content 
of cabbage salads. Quinn e¢ al. (1) found that 
shredded cabbage mixed with different salad 
dressings retained more ascorbic acid than did the 
cabbage without dressing after being held 30 min. 
Salad which had been held 1 hr. had lost 5.6 per cent 
of its ascorbic acid content (2). Pyke (8) and 
MeMillan and Todhunter (4) reported that the 
concentration of ascorbic acid in cabbage fell 10 to 
25 per cent during the first 10 to 15 min. after shred- 
ding and remained constant upon further standing. 
Data on cabbage salad prepared under institutional 
conditions are scarce. 

The present study was undertaken to obtain 
information on the variation in ascorbic acid content 
of shredded and chopped cabbage with and without 
salad dressing, held at different temperatures for 
various intervals of time. 


EXPERIMENTAL 


Danish Ball Head cabbage as grown for com- 
mercial distribution was obtained directly from 
the field for this study. Sufficient untrimmed 
cabbage for the entire experiment was purchased 
at one time in October. The first analyses were 
run four days later. Prior to the time that the 
cabbage was brought to the laboratory for use, 
each sack was covered with moistened burlap and 
kept at a temperature just above freezing. In 
the laboratory the untrimmed heads were wrapped 


1 Received for publication June 28, 1946. 

? The authors wish to express their appreciation to Una 
Vermillion, director of the U. 8. A. C. cafeteria, for her 
cooperation. 


Utah State Agricultural College, Logan, Utah 


in heavy waxed paper and placed in a refrigerator 
until used. 

Reduced ascorbic acid was determined according 
to the method of Loeffler and Ponting (5). Each 
set of analyses required approximately six heads of 
cabbage, which were freshly trimmed and cut in 
half with a sharp knife. Half of each head was 
shredded on a hand kraut shredder and the re- 
mainder chopped 15 seconds in a Hobart electric 
food chopper in the cafeteria: Two determina- 
tions of reduced ascorbic acid were made on the 
shredded cabbage before being mixed with the salad 
dressing, the first within 1 min. after the heads of 
cabbage were’ cut, the second 6 min. later when the 
entire amount had been shredded. Salad dressing 
(equal parts cooked salad dressing and whipped 
cream), which represented 24 per cent of the total 
weight of the salad, was mixed with shredded 
cabbage. Samples of the cabbage with and without 
dressing were then taken for analyses. A portion 
of each lot was covered with a moist cloth and held 
in the refrigerator for 1} hr. The remainder was 
held at room temperature for a like period but 
analyzed at half hour intervals. A similar set of 
determinations was made on the chopped cabbage. 
Each set of analyses was repeated ten times. 

In order to determine the dehydroascorbie acid, 
four other lots of cabbage, purchased from the local 
market, were analyzed. However, different heads 
of cabbage were used for the vitamin determinations 
of the shredded and of the chopped cabbage. 
Analyses were made on the freshly cut cabbage, 
after a portion of each lot was mixed with salad 
dressing, and after holding 1} hr. at room temper- 
ature. Reduced, dehydro-, and total ascorbie acid 
were determined simultaneously according to Bolin’s 
(6) modification of the Roe and O6csterling (7) 
method. 

RESULTS AND DISCUSSION 

Reduced Ascorbic Acid. ‘The freshly cut cabbage 

contained 50.4 mg. ascorbic acid per 100 gm. (Table 
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TABLE 1 


Ascorbic acid in cabbage 


HOLDING TIME 


SAMPLI 
Temperature 


Salad 


mg./100 gm. 


Freshly cut head 
Freshly shredded or chopped 
Without dressing 


* 
* 


Room Temp. 
Room Temp. 
Room Temp. 
Refrig. 


Se Rol nom et tle 


o — i 


With dressing 


— 


eS 


* Standard error, according to Snedecor. 


31. 
Room Temp. 31. 
Room Temp. 30. 
Room Temp. 30. 
Refrig. 30. 


ASCORBIC ACII 


Shredded Cabbage Chopped Cabbage 


Cabbage Retention Salad Cabbage Retention 


mg./100 gm. o7 me. /100 em, me. 


50.4 + 1.11* 50.4 + 1.11 
45.3 41.15 2 44.44 1.14 
43.4 + 0.85 S6. 10.8 + 1.46 
43.9 + 0.72 S7. 41.5 + 1.34 
44.8 + 1.31 SS .{ 11.6 + 1.50 
46.9 + 1.44 ; Os 167 
44.5 + 1.29 SS .¢ 5+ 1.51 
41.7+ 0.81 82. 29.9 38.5 + 0.90 
40.9 + 0.64 81 .: 29.6 38.0 + 0.87 
40.2 + 0.99 79.8 30.0 + 1.08 
39.8 + 0.59 79. 28.7 36.4 + 0.84 
40.6 + 0.64 80.6 29.6 1108 


100 gm, Ge 


t 
or ow 


rPwee he ewe 


** Immediately following the 8- to 12-min. time required to mix cabbage with salad dressing. 


1). There was a loss of approximately 10 per cent 
during the 6 min. required for shredding or chopping. 
This finding is in close agreement with a similar 
loss reported by Pyke (3). MeMillan and 
Todhunter (4) found a 25 per cent loss during the 
shredding of cabbage on a hand shredder. 

An additional loss of 3.8 per cent in shredded 
and 7.1 per cent in chopped cabbage occurred during 
the 8 to 12 min. required to mix part of each lot 
with salad dressing. At this time the shredded 
cabbage contained 43.4 mg. and the chopped cabbage 
40.8 mg. ascorbic acid per 100 gm. 

The cabbage showed a lower vitamin content after 
the addition of dressing, but when the vitamin data 
for the salad were calculated on the basis of 100 gm. 
of cabbage without the dressing, the values were 
within 4 and 5 per cent of the ascorbic acid content 
of the shredded and chopped cabbage without 
dressing. The shredded and chopped cabbage salad 
had retained 82.7 and 76.4 per cent, respectively, 
of the vitamin content. 

Holding of the shredded cabbage either with or 
without dressing resulted in only slight loss of 
ascorbic acid. Cabbage with dressing held in the 
refrigerator for 14 hr. retained 1.6 per cent more 
vitamin than similar cabbage held at room temper- 
ature (80.6 and 79.0 per cent respectively). Re- 
tention of ascorbic acid in cabbage without dressing 
held at room temperature or in the refrigerator 
was higher than in the salad. The percentage 
retentions in cabbage salad observed in this study 
are similar to those reported by Quinn ef al. (1). 
However, their shredded cabbage without dressing 
showed retentions 10 per cent lower than did their 
salads. 

Chopped cabbage retained approximately 5 per 
cent less than did the shredded cabbage during 
comparable holding periods. 


The moisture content of the cabbage held without 
dressing showed little variation during the holding 
time (0.2 to 0.3 per cent). No loss of moisture 
occurred in the cabbage to which dressing had been 
added. 

Dehydroascorbic Acid. It was of interest to de- 
termine whether the differences in reduced ascorbic 
acid content of the cabbage cut by the two methods 
or mixed with salad dressing could be accounted 
for by an increase in the reversibly oxidized form 
of the vitamin. Therefore, analyses for total, 
reduced, and dehydroascorbie acid were made on 
four other lots of shredded and chopped cabbage. 

Shredding the cabbage and allowing it to stand 
at room temperature without dressing had slight 
effect on the percentage of dehydroascorbie acid 
(Table 2). Adding dressing doubled the percentage 
of the reversibly oxidized form of the vitamin in 
the salad. This made the total vitamin content 
in the salad nearly equal to that of the freshly cut 
cabbage (98.2 per cent). 

The percentage of dehydroascorbic acid in the 
chopped cabbage with and without dressing was 
approximately two and three times, respectively, 
that found in the shredded cabbage. 

The retention of reduced ascorbic acid in the 
chopped cabbage with and without dressing after 
a holding period of 13 hr. was 76.7 and 89.6 percent, 
respectively, as compared to retentions of 96.9 and 
93.8 per cent, for the total (reduced plus dehydro-) 
ascorbic acid present. These results indicated that 
chopping caused a slight destruction of the vitamin 
and that chopped cabbage with dressing retained 
more of the total ascorbic acid than that without 
dressing. These findings are in agreement with 
those reported by MeMillan and Todhunter (4) 
on the percentage retention of total ascorbic acid 
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TABLE 2 


Total, reduced, and dehydroascorbic acid content of cabbage 


ASCORBIC ACID 


Percentage of total 
Reduced Dehydro Total ——— 


Reduced 


SAMPLE HOLDING TIME 


| 
| 


Dehydro 


Shredded Cabbage 


mg./100 gm. mg./100 gm. mg./100 gm. 


Freshly cut head - 53 .6 : 565.7 
Without dressing ~ 50.9 ; 53.9 
53.8 f 55.7 

With dressing 49.6 5. 54.7 
48 .7 ). 54.9 


Chopped Cabbage 


Freshly cut head 
Without dressing 


With dressing 
13 hr. 37. 


2.6 

9.0 48. 
9.0 48. 
"11.4 50 .: 
Bh? 49.6 


* Immediately following 8- to 12-min. time required to mix cabbage with salad dressing. 


in cabbage cut with a knife or hand _ shredder. 
Their dehydroascorbie acid values in shredded 
cabbage were somewhat higher than those reported 
in this study. 

SUMMARY 

The greatest loss of ascorbic acid occurred during 
the shredding or chopping period (10 per cent). 

Holding of the shredded or chopped cabbage, 
either with or without dressing, resulted in slight 
loss of ascorbic acid when compared to values 
at the beginning of the holding period. 

The addition of salad dressing to shredded cabbage 
increased the dehydroascorbic-acid two-fold, making 
a retention of 98.2 per cent in total vitamin con- 
tent. 

The three-fold increase in dehydroascrobic acid 
in chopped cabbage, with or without dressing, in- 
dicated that destruction of the vitamin due to chop- 
ping had been slight. 
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Fumaric Acid as Substitute for Tartaric Acid 


The October, 1946, issue of the Journal of the American Pharmaceutical Association, Scien- 
tific Edition, reported that fumaric acid, a less toxic substance, might prove a satisfactory 
substitute for tartaric acid. During the war, it was necessary to develop a substitute for 
tartaric acid, which is used in synthetic grape flavors, as an aid to gel formation in jelly manu- 
facture, to prevent rancidity in lard and vegetable oils, and in other ways as a food preserva 
tive. Fumaric acid is closely related in structural formation to tartaric acid. Experi- 
ments conducted at Wayne University, Detroit have shown that no undesirable effects 
were caused by administration daily of 500 mg. doses of fumaric acid to seventy-five pa- 
tients. Animal experiments demonstrated that fumaric acid is less than one fourth or 


one fifth as toxic as tartarie acid. 





The Nutritive Value of Canned Foods 


XVIII. Further Studies on Carotene, Ascorbic Acid, and Thiamine’ 


WINIFRED F. HINMAN, MIRIAM M. HIGGINS. 
and EVELYN G. HALLIDAY? 


Depariment of Home Economics, The University of Chicago 


N CONTINUING the program of study 
on nutritive values of canned foods, it was;decided 
that the samples taken from a second year’s pack 
should include many of the same products pre- 
viously analyzed for vitamin content, thus increasing 
the reliability of the values already reported (1, 2). 
The sampling from the 1943 packs was also extended 
to eleven products not included among the 1942 
samples. The values for three vitamins in the 
second year’s packs have already been reported 
(3), and it is the purpose of this paper to report on 
three other vitamins; carotene, ascorbic acid, and 
thiamine, drawing comparisons where possible with 
products represented in the previous year’s studies. 


EXPERIMENTAL 


Collection and distribution of samples were con- 
ducted in a similar manner to that described for 
the 1942 packs (4). The assays were carried out 
over a period of more than a year from November, 
1943 to January, 1945. Consequently about one 
fourth of the total samples were stored from one to 
five months longer than the last samples assayed 
in the earlier studies. The samples were stored for 
variable proportions of the total time in this labora- 
tory in lockers in which the temperature varied be- 
tween 13°C. and 30°C. and averaged about 21°C. 
The balance of the time the samples were held at the 
distribution center at ‘‘room temperature.” 

Not all of the three vitamins were determined on 
every sample. Altogether 351 carotene, 454 ascorbic 
acid, and 302 thiamine assays were done on a total 
of 482 samples of 32 different foods. 


PREPARATION OF SAMPLES 


Except for cream-style corn, the solids and liquids 
were separated with a monel metal screen and 
weighed. The combined solids of six consumer-size 


1 Received for publication February 2, 1946. Sponsored 
and financed in part by the National Canners Association 
and the Can Manufacturers Institute. 

2 Grateful acknowledgment is made to Helen Drabek for 
technical assistance in part of this work. 


cans, or one No. 10 can, were mixed at low speed 
for 1 min. on a Kitchen Aid mixer. Samples were 
reconstituted under the following conditions: For 
ascorbic acid assays, a mixture of 200 gm. of the 
sample, solid plus liquid, and 200 ml. of 3 per 
cent oxalic acid were blended without delay for 1 
min. in a Waring Blendor. For thiamine and 
carotene assays, a sample, weighing 453 gm. of solid 
plus liquid, was blended for 1 min. without added 
extractant. 

For the assays on cream-style corn and juice 
products, the contents of six consumer-size cans, or 
one No. 10 can, were mixed. Then samples of the 
cream-style corn were taken and prepared for assay 
as described for the reconstituted solid products. 
Samples of juices were also taken by weight for each 
of the assays, but for ascorbic acid these were mixed 
directly with 0.4 to 1.5 per cent oxalic acid, the 
concentration depending on the proportions of 
sample to protective acid and upon the acidity of 
the product itself. 


ASSAY METHODS 


Carotene. The method used was essentially that 
of Wall and Kelley (5) with the Moore “foaming 
mixture” (6) for extraction. For about two thirds 
of the assays, however, the number of water washings 
of the petroleum-ether extracts was increased from 
one to three, and the proportion of MgO (Micron 
Brand No. 2641) used in the columns was increased 
to 50 per cent, whereas the column was shortened 
to approximately 7.5cm. The proportion of acetone 
in the eluting mixture was maintained at 5 per cent. 
This procedure was adopted because it was more 
‘dependable for preventing elution of small amounts 
of lycopene in tomato samples, and particularly 
because it helped in the separation of some faint, 
weakly adsorbed bands above the carotenes when 
chromatographing orange juice and prune samples. 
Even then, a procedure of rechromatographing the 
first eluate from orange and prune samples after 
concentrating in vacuo was finally adopted to assist 
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in removing interfering pigments and in obtaining 
satisfactory checks for duplicate samples. 

No attempt was made to identify or separate 

such isomers as alpha carotene, neo-beta carotene 
(7), nor carotenoid X and impurity A described by 
Kemmerer eé al. (8, 9) as present in fresh, cooked, 
and canned foods. 
\ It is possible that the weakly adsorbed bands in 
orange juice and prunes, which caused difficulty, 
resulted from esters of xanthophylls which, lacking 
a saponification step, would be difficult to separate. 
Such weakly adsorbed xanthophyll esters from 
peaches have been found by Mackinney (10) to be 
adsorbed above cryptoxanthin on MgO columns. 
In a later paper by Mackinney et al. (11) it was 
stated that the pigments in the petroleum-ether ex- 
tracts from prunes “approximated the same general 
picture as in peaches.” No difficulty in checking 
duplicates of peach samples was encountered with 
chromatography on a 1:1 MgO column such as that 
observed with some samples of prunes and orange 
juice. However, without critical study of the eluted 
. pigments, it is not possible to state whether the 
esterified portions of xanthophylls from the several 
fruits were included with the carotene by the tech- 
nique used. 

Reduced Ascorbic Acid. The photoelectric meas- 
urement of the reduction of indophenol dye was used 
with employment of various points of technique 
described by Bessey (12), Evelyn e¢ al. (13), Morell 
(14), and Loeffler and Ponting (15). For the highly 
colored anthocyanin pigmented filtrates from beets, 
blackberries, blueberries, cherries, and prunes, a 
modified technique for the extraction of the un- 
reduced dye into xylene (16, 17) was used.’ 

Three per cent oxalic acid was generally used as 
the first extractant and duplicate 200-gm. samples 
were separately reconstituted and blended with an 
equal volume of acid. Where the potency of 
ascorbic acid was sufficiently high, aliquots of the 
concentrated blends were reblended with 0.4 per 
cent oxalic acid (18). Since the filtrates were used 
directly without buffering, the concentration of 
oxalic acid used in the first blends for the more acid 
fruits was reduced to 1.5 per cent or even to 0.75 per 
cent to avoid px values lower than 1.6. The lower 
concentrations of oxalic acid were also used with 
the juices which could be adequately sampled in 


‘It was found that transmission readings for the xylene 
extracts could not be assumed to be perfectly constant for 
as long a period of time as has been stated (16, 17). This 
was most obvious for the xylene extracts made from com- 
pletely reduced reaction mixtures, for as they stood, they 
slowly became slightly pink in color and their transmission 
readings decreased. A possible explanation is that the 
completely reduced indophenol in solution in the xylene was 
slowly oxidized by air in the absence of excess ascorbic acid 
in the xylene layer. Therefore, xylene extracts were read 
within 5 to 15 min. after preparation. 
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smaller amounts and thus directly made up to the 
final dilution. 

The total volumes for extracts were assumed to 
equal the sum of the acid volumes plus the moisture 
of the sample (14). An average moisture value 
obtained from the literature was used for all canned 
vegetables (19), and the average value obtained on 
the actual 1943 samples of each type of fruit product 
(20) was used for these. The error resulting from 
this method of calculating volume is appreciable 
in percentage only when the sample concentration 
is large. The error is in the direction of lowering 
the total volume and, therefore, of giving minimum 
ascorbic acid values. This was thought preferable 
to a comparable error in the other direction which 
would result from making up to a final volume with 
a large amount of suspended solid. 

Thiamine. The technique employed in the thio- 
chrome determinations was essentially that described 
by Hennessy (21) except that digestions were carried 
out at 70°C. for 1 hr. with mechanical stirring 
followed by overnight incubation with clarase (0.4 
per cent) at 48-50°C. Decalso columns of 9-11 em. 
(1.8-2.0 gm.) were used, and all elutions were made 
with hot 25 per cent KCl—0.1 N HCl. Internal 
standards (22) were used as a basis for calculation, 
and recovery of crystalline thiamine, added before 
digestion, was determined routinely with each series 
of one type of product. Except for beets, black- 
berries, and blueberries, these recoveries never ran 
below 86 per cent or above 109 per cent and fell 
between 92 and 103 per cent in 75 per cent of the 
cases. 

The method was not satisfactory for the above 
three foods. However, since it was not possible for 
this laboratory to determine thiamine by any other 
method, the values obtained on these three foods 
by the thiochrome technique are included in Table 1 
merely as an indication of the results obtainable by 
this method. For beets and blackberries, par- 
ticularly, it is considered that the correct values 
could vary from these by as much as 50-100 per cent. 


RESULTS AND DISCUSSION 


The results are summarized in Table 1, which 
also includes the 1942 values for purposes of com- 
parison. In drawing relationships between the two 
years’ values, it should be kept in mind that in the 
present study the number of samples of one product 
assayed for a given vitamin were, as a rule, from one 
half to one tenth as many as in the 1942 assays. In 
the second year, emphasis was placed on those assays 
from which values could be expected which would 
be relatively more important nutritionally; only 
minimal numbers of such determinations as carotene 
in white corn, grapefruit, and pears, or such as 
thiamine in carrots, peaches, and pears were, there- 
fore, included. 

However, five times as many samples of Alaska 
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peas as in 1942 were assayed and an appreciable num- 
ber of cream-style corn samples, a type not included 
in the first study, were added. The remaining new 
products were less common foods—blackberries, 
blueberries, red sour pitted cherries, kraut, mush- 
rooms, red peppers, pimentos, sweet potatoes, and 
turnip greens. All three vitamins were determined 
in all samples of these products but the number 
of samples in each case was not large. 

Carotene. All carotene ranges, whether in ex- 
tremely weak or in potent foods, had a two-fold 
to four-fold spread. Most fell within the 1942 ranges 
and were narrower, except for carrots for which the 
range was somewhat wider than in the first year. 
For Lima beans, orange juice, free-stone peaches, 
Alaska peas, and Italian prunes, the range as a whole 
ran 20-50 per cent higher than in the previous year, 
and in each case this difference is reflected in a some- 
what higher average. 

In addition to the three foods found to be the 
best sources of carotene in the previous year (1)— 
apricots, carrots and spinach—three more canned 
foods high in carotene content were disclosed. Red 
peppers and pimentos fell in a class with apricots; 
sweet potatoes compared with such of the carrots 
as fell in the lower half of the range; and turnip 
greens proved to be in the same category as spinach. 

For the very low carotene products, those reported 
to the third decimal place in mg. per 100 gm.— 
white asparagus, beets, white corn, grapefruit juice, 
grapefruit segments, and pears—the highest value 
of 1943 usually fell far short of the highest reported 
in 1942, except in the case of pears, where the reverse 
was true. However, it should probably be con- 
sidered that assays in this low range could easily be 
in error by 50 per cent though duplicate assays and 
samples did not vary to that extent. Blueberries, 
kraut, and mushrooms were added to this class. 

Intermediate between these two groups are all- 
green asparagus, green cut beans, green Lima beans, 
peas, the rest of the fruits, tomatoes, and tomato 
juice. Prunes, tomatoes, tomato juice, and red sour 
pitted cherries had the highest values in the inter- 
mediate list. The cherries and blackberries are the 
new products in this group. 

Taken as a whole, the averages of the two years 
check surprisingly well, even though in many in- 
stances fewer samples were assayed in the second 
year and the chromatography was done on MgO- 
Hyflo-Super-Cell columns as contrasted to CaHPO, 
columns in 1942. 

Ascorbic Acid. All ranges of ascorbic acid values 
fall within one and a half to three-fold spreads 
except Lima beans, orange juice, tomato juice, and 
spinach. The spread for tomato juice is only 
slightly more, namely 3.4, and is much less than the 
ten-fold range of 1942 samples. Lima beans and 
spinach were found to have the widest ranges, as 


[VOLUME 23 


they did in the previous year except for tomato 
juice. However, for Lima beans it would be less 
than three-fold in the second year, if one very low 
sample in a No. 10 size can were discarded. Likewise, 
the orange juice range of the second year would 
approach two-fold, although still a little wider than 
before, if one very low sample in No. 2 size can were 
eliminated. There were half again as many ascorbic 
acid assays on orange juice in the second year as 
in the first, and the average value for these was 
about 20 per cent lower. 

As in 1942 (1), the three citrus fruit products, 
showed the highest ascorbic acid content,4 except 
for the red peppers and pimentos of the new group. 
The latter were in a class by themselves, ranging 
from three to four times as high as the citrus fruits. 
Tomatoes, tomato juice, white asparagus, all-green 
asparagus, and spinach again fell close to one another 
in the next highest group; to these were now added 
blueberries, sweet potatoes, kraut, and turnip greens. 
Tomato juice and spinach averaged 30 and 38 per 
cent, respectively, above their previous values. 
Peas of both types came next and had average values 
in good agreement with the previous findings. 

Carrots and pears again proved to be the lowest 
in ascorbic acid, and mushrooms were added to their 
class. Average values for prunes, free-stone peaches, 
cling-stone peaches, green cut beans, apricots, beets, 
red sour pitted cherries, blackberries, corn of all 
kinds, and Lima beans fell in ascending order in 
the range of 3 to 7.5 mg. per 100 gm., thus placing 
them between the average for carrots and that for 
peas. Beets and prunes, though still low, averaged 
more than twice as high as before, probably because 
of the application of the xylene technique to these 
assays. Also, there was not such a decided difference 
in the two types of peaches as before. The cherries, 
blackberries, and cream-style corns are the new 
products in this group. 

Thiamine. The ranges for thiamine values were 
on the whole narrower than for the other two vita- 
mins. Only six of the thirty-two products showed 
more than a two-fold spread in values, and of these 
only the sweet, wrinkled varieties of peas and 
spinach approached as high as four-fold. However, 
relatively few pea samples were responsible for the 
low end of their range and only one sample for the 
high end of the spinach range. 

On the whole the narrower thiamine ranges of 
the second year fell nicely within the older ranges, 
and the averages of the two years were in excellent 
agreement, within 15 per cent or better. Only the 
findings for grapefruit and tomato showed? greater 
variation. The highest thiamine values on the 
relatively small number of grapefruit products did 
not exceed the highest of the previous year, but’'both 


4 Grapefruit segments averaged about 18 ner cent, lower 
than grapefruit juice. 
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juice and segments averaged about 80 per cent 
higher. The whole range for tomatoes and tomato 
juice samples was higher than before, and averages 
were 30 and 18 per cent higher respectively. 

As before, peas showed decidedly the highest 
thiamine values in the list, orange juice coming next, 
and then tomatoes, tomato juice, both kinds of 
asparagus, and the new product, sweet potatoes. 
The higher values for tomatoes and tomato juice 
brought them definitely above white asparagus and 
equal to all-green asparagus, whereas in 1942 they 
were just equal in thiamine content to white aspara- 
gus. The higher values on grapefruit juice and seg- 
ments also brought them close to the tomato-aspara- 
gus-sweet potato group. The remaining new 
products fell into the large class of low and ex- 
tremely low thiamine content vegetables and fruits. 

There was no correlation between higher thiamine 
values in Alaska peas and progressively later periods 
in the canning season. Peas of the sweet wrinkled 
varieties, however, did show this trend and to a larger 
degree than that described for 1942 samples (2). 
However, the number of assays involved in the pres- 
ent study were probably too few to justify con- 
clusions on this point. 


SUMMARY 


Carotene, ascorbic acid, and thiamine determina- 
tions were carried out on thirty-two canned fruits 
and vegetables from 1943 packs, many of them in 
both consumer- and institutional-size cans. Twenty- 
one of the foods assayed for these vitamins from 1942 
packs were again studied, and eleven new foods were 
added: blackberries, blueberries, red sour pitted 
cherries, white and yellow cream-style corns, kraut, 
red peppers, mushrooms, pimentos, sweet potatoes, 
and turnip greens. The numbers of assays of one 
kind included on any one product varied from two 
to fifty-two, emphasis being placed on those which 
could be expected to yield values of relatively greater 
importance nutritionally. 

Comparisons made with previous assays whenever 
possible indicate that, on the whole, the ranges and 
averages of vitamin values for the two years were 
in good agreement. Only one average value, that 
for ascorbic acid on orange juice, was significantly 
lower than in the previous year. On the other hand, 
ascorbic acid values on both tomato juice and spinach 
were significantly higher than before. Also, though 
nutritionally less significant, there were notably 
higher averages on corn, beets, and prunes. For 
thiamine, somewhat higher results on grapefruit 
juice and segments and on tomatoes and tomato 
juice were also noted. 
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THE ANNUAL MEETING 


The California Dietetic Association and the Ameri- 
ean Dietetic Association regret to announce the 
inability of the hotels in San Francisco to carry out 
plans for a convention in California this year. The 
prolonged attempt by all concerned to make satis- 
factory arrangements has unavoidably delayed the 
selection of a convention city. The final selection 
will be announced at the earliest moment possible. 


TERM “DIETETIC INTERN” APPROVED FOR 
STUDENT DIETITIAN IN APPROVED 
COURSES 


The connotation of the term student dietitian in 
a graduate program incited considerable comment 
at the October meeting of the directors of approved 
courses. The emphasis of the discussion was that 
student dietitian training did not properly and ade- 
quately describe the type of graduate preparation 
which was being offered in the three types of courses 
approved by the Association. The recommendation 
was made that the acceptability of the term ‘‘diete- 
tic intern’ to allied groups be investigated. En- 
thusiastic and favorable approval was received from 
these groups for the use of the term. 

The Executive Board of the Association approved 
the term ‘‘dietetic intern” for official use by the 
Association on February 15, 1947. Individual 
courses may use the term approved by their own 
institutions. 


FOURTH SEMI-ANNUAL MEETING OF THE COMMIT- 
TEE ON FOOD RESEARCH, QUARTERMASTER 
FOOD AND CONTAINER INSTITUTE FOR THE 
ARMED FORCES 


The Committee on Food Research was established 
in February, 1945, to provide fundamental informa- 
tion for use in the improvement and development of 
new products and rations for the Armed Forces. The 
Committee is now a division of the Quartermaster 
Food and Container Institute for the Armed Forces 
commanded by Colonel Charles 8. Lawrence. 

During the first year this committee established 
115 research projects in 84 research laboratories of 
educational institutions, all of which cooperated with 
the Institute in Chicago. In addition, more than 
500 industrial food and container laboratories also 
collaborated m the program. These projects, which 


have already entailed the expenditure of nearly one 
million dollars, have been undertaken to determine 
the acceptability, nutritional adequacy, stability, and 
utility of foods—all urgent problems connected with 
both military and civilian feeding. In fact, aecord- 
ing to George Gelman, technical director of the 
Institute, it is hoped that the program will benefit 
not only the military and civilian populations in this 
country, but that the results will also be sufficiently 
far-reaching and fundamental to help in solving world 
food problems. 

To date, the benefits derived from this integrated, 
coordinated program are being convincingly demon- 
strated. At the recent meeting of the Committee on 
Food Research (January, 1947), it was reported that 
over 300 specifications for rations have already been 
made as a result of the advances in food technology 
and nutrition. Thus, many of the rations used 
during the recent war have now been replaced with 
new and improved products. No longer are hash 
and stews major items; such foods as fried ham, 
chicken dinners, and meat balls and spaghetti have 
taken their places. 

Demands from the soldier for milk, fruit juices, 
and bread have given these items priority in the 
research program. Already, striking improvements 
have been made in the quality of dried milk, and 
‘-anned bread and cake have been developed, as well 
as such products as brownies, coffee cake, fudge discs, 
cookies, and candy bars. Questionnaires follo.. ing 
distribution of new items in the field have been used 
to ascertain acceptability and effectiveness in meet- 
ing requirements. Now an explanation is being 
sought for the fact that some foods are eaten fre- 
quently without tiring while others are tolerated 
only infrequently on the menu. 

What is behind “‘satiety’”’? Many of the problems 
involved in understanding ‘‘appetite”’ are unknown 
and particularly the relationship of appetite to the 
behavior of food in the gastrointestinal tract. For 
this reason, the effect of food on gastric secretion, on 
pancreatic secretion, and on the intestinal bacteria 
are being studied. The effects of various amounts 
of carbohydrate, protein, and fat on appetite are 
also being investigated. In addition, the relation of 
naturally-occurring deleterious compounds in foods 
to acceptability is being studied. 
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Many of the problems of rations have centered 
about the effects of low-caloric intakes. Projects 
have been planned to determine the effect of low- 
calorie diets on energy metabolism, on the utilization 
of nitrogen, fats, minerals, vitamins, and water. At 
lower levels of caloric intake, marked changes in 
requirements have been noted. 

Jane Ebbs from the Supply Division of the Office 
of the Quartermaster General reported briefly on 
food supply problems in Europe at present. Dis- 
agreement on figures on food composition has added 
to the many difficulties which have been encountered. 
Controversy has arisen regarding the use of ‘“‘digesti- 
ble values” of foods. To aid the Quartermaster 
Corps in meeting these problems, the Bureau of 
Human Nutrition and Home Economics is now com- 
piling such values. 

Other projects of general interest concern the 
keeping quality of foods. Fat deterioration, effects 
on flavor, and the possible toxic effects of rancid fats 
are all problems which are being studied. Projects 
designed to prevent bread staling, discloration of 
dehydrated foods, and microbiological changes have 
also been undertaken. 

According to Dr. Robert Johnson, technical direc- 
tor, Medical Nutrition Laboratory of the Surgeon 
General’s office, who served in an advisory capacity 
at this meeting, various diseases also change the 
requirements for nutrients. He pointel out the 
need for weight maintenance in typhoid fever, the 
value of folic acid in the treatment of megaloblastic 
anemias, and the specificity of para-aminobenzoic 
acid in the treatment of Rickettsial diseases. He 
also commented that the severity of infectious 
hepatitis had been cut from as much as seventy-five 
to forty days in the hospital with nutritional therapy 
and rest. 

The Committee on Food Research is to be com- 
mended for this concrete demonstration of the 
extensive benefits to be gained from this compre- 
hensive cooperative research program on group feed- 
ing. Itis to be hoped that this will point the way for 
other large scale, coordinated research programs to 
study the medical aspects of nutrition, both in mili- 
tary and civilian situations. With such information, 
effective tools would then be at hand to administer 
an improved feeding program under pathological 
conditions. This information isurgently needed by 
all concerned with hospital feeding. 


Editorial 233 


A.A.A.S. MEETING 

The 113th meeting of the American Association 
for the Advancement of Science was held in Boston 
from December 26-31, 1946. 

Dr. Fredrick J. Stare’s talk on ‘Techniques for 
Conducting Nutrition Surveys” was the introduction 
to an integrated series of reports on work done to 
advance the knowledge and practice of good nutri- 
tion at home and abroad. To quote Susan B. 
Merrow, who reported on her work with 400 Vermont 
school children, “The nutritionist is the middleman 
between the art and the science of nutrition.” It 
was agreed that rapport with the local groups and 
authorities is of paramount importance both in 
obtaining information and in imparting knowledge 
for the consequent practice of good nutrition. 

Nutrition is of vital importance for all life; from 
man down to the parasite, protein is essential for 
growth. Geiman and McKee’s report on “Cultural 
Studies on the Nutrition of Malarial Parasites’ 
told of work done on individual amino acid require- 
ments of the parasite. 

Dr. Raymond C. Reed, reporting to the chemistry 
section on “Permanent Waving of Human Hair: 
The Cold Process,’ described the structure of the 
hair as being polypeptides with cystine linkage, the 
cystine content varying with the diet of the indi- 
vidual. Lest anyone think that permanent waving 
is a subject not important enough to report to 
scientists, Dr. Reed pointed out to the chemists 
that 50 million permanent waves are given each 
year, and not only to women. He told about a new 
solution which offers a faster and safer process for 
producing waves and curls. 

Food for thought is no less important than food 
for the body, and in his address on “Science and the 
Poet,” Dr. Theodore Spencer said that in this 
atomic age the scientists must consider the emotions. 

The A.A.A.S.-B.A.A.S. exchange lecturer, Pro- 
fessor C. F. Fawcett, distinguished scientist of 
London, spoke on ‘‘The Number and Distribution of 
Mankind.” One might well have come away from 
this meeting with the realization of being only one of 
the world’s ‘‘two thousand millions,” and that in 
spite of all that is known, there is still much to 
learn. Dr. Charles F. Kettering, in his address as 
retiring president of the A.A.A.S., said that science 
is a study of how nature functions—a study which 
has only begun.—Minnie B. Brandt, dietitian, 
Metabolism Division, University of Chicago Clinics. 


New Apple Flavoring 
Manufacture of a new apple flavoring perfected at the Eastern Regional Research Labora- 
tory of the USDA in Philadelphia will begin soon. The new flavoring, a colorless liquid 
which holds its fresh flavor indefinitely, is a water solution of the apple essence. It may be 
used successfully in the preparation of sherbets, ices, fruit juices, and candies, and should be 


available both for commercial and home use. 


The new process has also been found practical 


for some other fruits, notably raspberries and grapes. These essences may be used to restore 


the fresh flavor to jellies and juices. 
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New Appointments, Veterans Administration 


The following hospital appointments of dietitians (not previ- 
ously announced) have been made by the Veterans Administration. 


NAME 


June Hadsell 
Evelyn L. Norton 


Katherine Batzis 
Angela Catania 
Ana V. Jimenez 
Virginia Naughton 
Ruth Simon 
Carmen Trias 


Corinne Harter 
Elmira L. Heil 


Wilma Jones 


Hazel Bolton 

Mary C. Dwyer 
Etta-May Elliott 
Margaret A. Hodges 
Dorothy S. King 
Emily V. Lee 
Martha Jane Moffitt 
Sarah E. Rudolph 
Eleanor I. Thompson 
Cathryn VerMurlen 


Darlene Weinzirl 

Irene Alice Spriestersbach 
Nora Babb 

Jean Fine 

Helen Glover 

Irene Eve Marshall 
Marion Nelson 


Bess V. Brennan 


Lois Ewing 
Joan Milne 


Dorothy Bemis 
Alice Jindra 


POSITION 


Branch No. 1 
Staff Dietitian 
Staff Dietitian 

Branch No. 2 
Staff Dietitian 
Staff Dietitian 
Chief Dietitian 
Staff Dietitian 
Staff Dietitian 
Staff Dietitian 

Branch No. 8 
Staff Dietitian 
Staff Dietitian 

Branch No. 4 
Staff Dietitian 

Branch No. & 
Chief Dietitian 
Staff Dietitian 
Staff Dietitian 
Staff Dietitian 
Staff Dietitian 
Staff Dietitian 
Chief Dietitian 
Staff Dietitian 
Staff Dietitian 
Assistant Chief, Dietetic Division, 

Branch Office No. 5 

Branch No.7? 
Staff Dietitian 

Branch No. 8 
Staff Dietitian 

Branch No. 10 
Head Dietitian 
Staff Dietitian 
Staff Dietitian 
Head Dietitian 
Staff Dietitian 

Branch No. 11 
Chief Dietitian 

Branch No. 12 
Staff Dietitian 
Staff Dietitian 

Branch No. 13 
Staff Dietitian 
Head Dietitian 


LOCATION 


Rutland Heights, Mass. 
White River Junction, Vt. 


Staten Island, N. Y. 
Manhattan Beach, N. Y. 
San Juan, Puerto Rico 
Staten Island, N. Y. 
Manhattan Beach, N. Y. 
San Juan, Puerto Rico 


Butler, Pa. 
Butler, Pa. 


Oteen, N.C. 


Mountain Home, Tenn. 
Columbia, 8. C. 

Lawson, Atlanta, Ga. 
Kennedy, Memphis, Tenn. 
Kennedy, Memphis, Tenn. 
Columbia, 8. C. 
Tuscaloosa, Ala. 
Thomasville, Ga. 

Atlanta, Ga. 

Atlanta, Ga. 


Marion, Ind. 
Minneapolis, Minn. 


Jackson, Miss. 
Gulfport, Miss. 
Biloxi, Miss. 
New Orleans, La. 
Temple, Texas 


Portland, Ore. 


Van Nuys, Calif. 
Los Angeles, Calif. 


Ft. Logan, Colo. 
Sheridan, Wyo. 


Army Medical Department Dietitians Separated from the Service 


The following dietitians have been separated under the provisions of the Separation 
Policy established by the Surgeon General for Medical Department Dietitians.* 


Captains 


Myrbo, Betty J., R-847, 813 Ninth Ave., North Fargo, N. Dak. 


First Lieutenants 


Wiedl, Mary J., R-825, 405 Franklin Ave., Vandergrift, Pa. 
Wolf, Eleanor M , R-2251, R.R. #2, Avon, IIl. 


Second Lieutenants 


Brady, Pauline E., R-2231, Route #2, Wilder, Idaho 


Altman, Dorothy J., R-2252, 2690 Sherwood Rd., Columbus, Ohio 
Davis, Betty L., R-815, Monson, Me. O'Toole, Margaret A., R-2217, 1 Park Circle, Islington, Mass. 

Hebert, Mary L., R-1337, % Miss Hay, 315 Lexington Ave., N. Y. Penick, Dorothy A., R-2427, 4415 Kansas Ave., N.W., Washington, D.C. 
Helgaas, Dorothy A., R-987, 319 N. 5th St., Grand Rapids, N. Dak. Snyder, Betty J., R-2248, Box 266, Menomonie, Wis. 

Hickman, Mary C., R-1121, 440 E. 7th St., Moscow, Idaho —_— — . 

Johnson, Anita C., R-2188, 814 Monroe Blvd., South Haven, Mich. 
Lee, Emily V., R-2076, 814 E. High St., Charlottesville, Va. 
Stevens, Mildred E., R-860, 914 W. Boone St., Spokane, Wash. 


Littler, Eza L., R-2271, 611 Marine St., Boulder, Colo. 





*First Lt. Etlhe M. Pickering, R-1420, previously reported as separated, 
has been recalled to active duty. 
Other Army announcements appear on"page_256. 
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Planning the Floor Layout for the 
Food Service Department—Part III 


In the January and February issues of the JOURNAL were 
published Parts I and II of this report on planning and phys- 
ical organization of the food service department. In Part I 
the following topics were covered: How to Start Planning; 
Receiving and Storage; the Meat and Fish Unit; the Vege- 
table Unit; the Cook’s Unit; the Baker’s Unit; and the Salad 
Unit. Part II dealt with: the Diet Kitchen; the Cafeteria and 
Dining Room; Tray Service; the Washing and Storage of 
Pots and Pans; and Dishwashing. 

This installment covers the following chapters: 

XIII. Garbage and Trash Storage 
XIV. Provisions for Cleaning 
XV. Linen Service 
XVI. Employee Facilities 
XVII. Offices 
XVIII. The Sum of the Parts Equals the Whole 

Reprints of Part I may now be obtained by writing to the 
headquarters office of the American Dietetic Association and 
those for Part II will be available shortly. Copies of Part 
III should be available within about three weeks after publi- 
cation of this issue of the JOURNAL. 


XIII. GARBAGE AND TRASH STORAGE 


Location 


It is essential that all refuse be adequately cared 
for so that danger of contamination is kept at a 
minimum. An adequate garbage storage unit is es- 
sential to the sanitary and efficient modern kitchen. 
It is advisable that the area for this purpose be 
located near the service entrance or near an out- 
side exit on a rear driveway or alley so that 
refuse cans may be easily removed. It must be 
borne in mind, too, that there is refuse from the rest 
of the institution to be accommodated. This is 
particularly important in a hospital, and for this 
reason the garbage storage unit should be easily 
accessible to all departments or personnel likely to 
use it. It is better to have the unit located on a 


Prepared by a Committee of the Food Administration Section of 
the American Dietetic Association, Mary W. Northrop, Chairman 


corridor away from the main kitchen than to have 
it near by and accessible only by passage through the 
kitchen, and it is preferable to have garbage removal 
in an area where the noise of banging cans early in 
the morning will not disturb patients. 

Modern kitchens will provide for garbage storage 
at refrigerated temperatures until time of collection 
because it is more sanitary and unpleasant odors 
are thus eliminated. If it is not feasible to construct 
a garbage refrigeration unit, a screened outdoor area 
should be provided. There should also be a scale 
available for weighing garbage. 


Size 


The size as well as the location is influenced and 
dependent upon which departments of the organiza- 
tion and which personnel will use the unit. It is 
recommended by the U. S. Public Health Service 
that approximately 2? to 1 sq. ft. per patient be 
allotted to the garbage storage unit in hospitals. 

Provisions must also be made for the washing of 
cans. A cement floor space with a 3-in. coping, 
drain, hot and cold water, and steam jets will be 
sufficient for everyday cleaning. It is advisable to 
designate a section on the floor for this purpose so as 


Fic. 36. Trough for garbage can washing, cross section. 
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to eliminate the necessity for lifting cans. In one 
type, the can is inverted directly over a force spray 
which cleanses the interior of the can. This will 
provide for the daily rinsing of the cans on the inside. 
In addition, it is recommended that a trough be 
provided for washing the exterior of the garbage can 
and for periodic scrubbing of the interior. Such a 
trough can be easily constructed and should be 
slightly larger in diameter and slightly longer than 
the can to be cleaned (Fig. 36). There should be a 
mixed temperature faucet and a short length of hose 
attached to the tank. 

An incinerator or a grinder may be used, depending 
on the garbage disposal practice of the locality. The 
incinerator makes possible an easy recovery of silver 
and also eliminates odors. Flow Chart 17 is included 
to show the passage of refuse from the various areas 
to the garbage storage unit. 

In some localities and in some types of institution, 
food waste may be sold for hog feed, but this does 
not preclude the necessity for proper interim storage. 
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Fiow Cuart 17. Garbage storage. 







XIV. PROVISIONS FOR CLEANING 


Provisions for cleaning equipment are often over- 
looked when plans are made for the food service 
department. It is not necessary that this area be 
located in a separate closet; in fact, this practice is 
often conducive to untidiness. However, it is 
important that a specific section or sections of the 
kitchen be allocated for this purpose. 

The cleaning area should be light and well venti- 
lated—a difficult thing to accomplish when a small 
closet is used. Clean mops hanging in their own 
corner of the kitchen need not be considered un- 
sightly and will be more accessible to employees 
while, at the same time, cross ventilation is achieved. 
If a closet is used, one window alone is inadequate, 
and an open air vent must be added so that the air 
may circulate. 

If there are provisions for mops and other cleaning 
equipment directly in the main kitchen instead of at 
a far corner, the employee will be more apt to keep 
his area clean. It may even be necessary to provide 
for two or more such areas in the larger institution 
so that the equipment will be readily accessible to 
all employees at all stations. It is suggested that 





the dining room mops be kept apart from those used 
in the kitchen, which tend to be more greasy. 

A slop sink or trough with hot and cold faucets 
may be located on the floor in an unoccupied corner. 

A waterproofed square or triangular section of 
floor with a drain and a 3-in. coping similar to the 
base for a shower stall will be sufficient and more 
convenient than a sink (Fig. 37). Such areas 
demand little space and eliminate the lifting of 
heavy pails and mops. A shelf above this for small 
supplies, space for mop buckets, and racks or hooks 
for mops, brooms, and brushes complete the unit. 





Fic. 37. Slop sink. 


XV. LINEN SERVICE 


The amount of linen storage required will vary 
greatly. The type of service given both by the 
food service department and received from its source 
of linen supply determines the kinds and amount of 
textiles used. The least requirement will be a 
cupboard large enough for one day’s supply of clean 


linen and a bag hanging on hooks, in which to collect 
the soiled linen. This will usually suffice in an 
institution which has a central linen room supplying 
all departments, such as a hotel or a hospital. The 
food service department which does not have the 
use of such a central service may contract for an 
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outside linen service, or may have a small linen 
department of its own, which will include storage of 
the“entire soiled and clean linen supply, a uniform 
room, space for a mending service, and in rare 
instances even a small laundry. 

Provision must be made somewhere in the depart- 
ment for storage of the miscellaneous assortment of 
small articles, such as flower bowls, vases, and holiday 
decorations. It is sometimes convenient to allow 
space for these in the linen room or linen closet. 


Clean Linen 


Linen must be conveniently available for use in 
various units of the food service department (Flow 
Chart 18). The storage area should, therefore, 
either be located where it is accessible at all times to 
the food preparation units and to the service and 
dishwashing areas, or else it should be divided so 
that small supplies are kept within the various units. 

Clean linen is customarily stored on shelves, the 
width of which is 14 or 2 ft., depending upon the 
folded size of the articles to be stored. It adds 
greatly to the convenience of this unit if one of these 
shelves is at working height (34 to 36 in.) and is 
extended 12 to 18 in. beyond the others to form a 
ledge. An aisle 4 ft. wide should be allowed in front 
of these shelves for free passage of laundry baskets. 


fe 







clean 
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FLtow Cuart 18. Linen service. 
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Intelligent planning of the linen storage requires 
estimation of the size and numbers of each item to 
be accommodated, and calculation of the capacity 
of each shelf before building. The proportion of the 
total supply of linen to be in clean storage at one 
time will depend upon the rapidity of laundry service 
and the reserve to be kept in stock. 


Soiled Linen 


Soiled linen must be kept off the floor both because 
it is unsightly and because it attracts vermin. If it 
is to be sent to a laundry within the institution or to 
a central housekeeping department, bags or hampers 
will suffice. Hampers must have legs to lift them 
off the floor. They should be located in every unit 
which uses linen to prevent soiled linen being left 
lying around. Since they should be emptied or 
exchanged frequently, accessibility to the collecting 
point should be considered. Any location used for 
soiled linen must be well ventilated. 

If the linen is to be sent directly from the food 
service department to an outside laundry, space must 
be provided for its collection, sorting, and counting. 
Such space must be out of sight, well ventilated, 
convenient to an outside loading platform, and large 
enough to accommodate several laundry baskets, the 
accumulated bags of soiled linen, and a work table 
3 by 8 ft. 


Mending Service 


The food service department which maintains its 
own linen supply will need a sewing room for 
mending, and, possibly, also, to make some non- 
standard articles not easily found in stores. A unit 
for one seamstress and one sewing machine should be 
8 to 9 ft. square, and shou!d have adjacent cupboard 
space for supplies, materials, and unfinished work. 
It will be located in the clean linen room. In a 
department which does not employ a full-time seam- 
stress, the cutting table may also be used for sorting 
clean linens (Fig. 38). 





Fig. 38. Sewing unit. 





Journal of the American Dietetic Association 


[VOLUME 23 


XVI. EMPLOYEE FACILITIES 


Employees need locker rooms with showers, 
toilets, dressing space, and individual lockers. 
Female employees must have a rest room with one 
or more cots. There should also be a sitting room or 
recreation area where brief periods of off-duty time 
may be spent. If these facilities are provided for 
the institution as a whole, they will not need to be 
separately planned for the food service department, 
but food service employees must be included when 
the required number of lockers is estimated. 


Locker Rooms 

Since food service employees generally change their 
outer clothing and must store uniforms in their 
lockers, large lockers and more dressing space are 
required than in an organization where lockers are 
used only for coats and hats. On the other hand, if 
schedules are such that employees report on and off 
duty in small groups at different hours, the dressing 
space and toilets and showers can be less than where 
large groups change shifts at the same time. This 
would be true, for instance, in a cafeteria where 
counter workers arrive and leave before the dish- 
washers. In general, it would seem that 6 sq. ft. per 
employee is sufficient in the locker room itself, or 
about 8 sq. ft. including showers and lavatories. 
Toilets and wash bowls should be provided at the 
rate of one to every fifteen lockers. 

Supervisory and professional personnel should be 
given separate facilities. If both groups include 
both men and women, four locker rooms will be 
needed, each planned to accommodate the maximum 
number of people to be employed in one category. 

It is convenient if locker rooms are located between 
the employees’ entrance and the working area, and 


XVII. 


Location 


The location of office space for the food service 
departments depends upon two conflicting factors. 
It is generally recognized that effective supervision 
depends on locating the office of the kitchen manager 
where she can see the most vital parts of her depart- 
ment, including its entrances and exits, while sitting 
at her desk. It is sometimes forgotten, however, 
that where professional supervision is used, profes- 
sional office space must be provided. It is difficult 
to use a kitchen office for thoughtful concentration 
on planning or for conferences with other profes- 
sional workers. Maintenance of the professional 
recognition and status of the dietitian is also difficult 
unless her office is accessible to other professional 
offices in the main administrative section of the 
institution where a polished desk top can be main- 
tained. A few buildings are planned so that one 


on a level with one of these. If a separate dressing 
room is to be provided for dietitians, it can very well 
be adjacent to their office. 


Lavatories 


Unless the locker rooms are in close proximity to 
the working areas of the food service department, 
men’s and women’s lavatories should be provided in 
the department, since it is difficult for cooks and 
other essential workers to leave their work long 
enough to travel long distances to a toilet. These 
rooms should open off a corridor rather than directly 
off the kitchen or dining room. The toilet or toilets 
should be enclosed, and an entrance area (with wash 
bowls) large enough to accommodate more than one 
worker is needed. One toilet should be provided for 
each twenty-five female workers, and one toilet and 
one urinal for each fifty men. There should be at 
least one wash bowl for each two toilets and pref- 
erably one per toilet. 


Recreation Rooms 


Sitting room space may be provided separately 
for men and women, in which case it may adjoin the 
locker rooms, or it may be for general use by both 
groups. In the latter case, it should be located for 
easy supervision, and it may serve as an employees’ 
center for mail and messages. Personnel offices, 
uniform distribution rooms, and other employee- 
related areas may also be located here. This area 
can conveniently be a lobby at the employees’ 
entrance. 

In organizations which still use a broken shift, 
recreation areas are particularly important and must 
be generous in size and scope. 


OFFICES 


office area can serve both purposes, opening on the 
one side into the kitchen and on the other into the 
main corridor, but this is seldom feasible. Usually 
two offices should be provided, even though only 
one person is to be employed to use them. In this 
case, desk space may possibly be all that is required 
in the kitchen. In some organizations, more than 
two offices are needed, as in hospitals where ward 
dietitians work more conveniently if their offices are 
located in the ward areas which they serve. 


Size 
Each dietitian should have her own desk, pref- 
erably in a separate room, and space should be 
allowed for clerical assistance. No room should have 
less than 90 sq. ft. of space if it is to accommodate a 
desk, three chairs, a bookcase, and a file. Overall 


office space will depend on the number of profes- 
sional and clerical workers to be employed. 
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XVIII. THE SUM OF THE PARTS EQUALS THE WHOLE 


It is evident from the foregoing material that 
while no set rule can be given to fit all types of food 
service, certain basic principles can be established. 
The relation of the units to each other has been 
shown in the flow charts, and routing can be based 
on these relationships. Requirements of the various 
units may be summarized as follows: 


Receiving and Storage Areas 


These should include a platform at truck height on 
a rear driveway, space for handling freight, and both 
refrigerated and dry storage. £ he food service 
department need not have a receiving area and dry 
storeroom separate from other departments of the 
institution. However, if these are outside of the 
food service department, they must have convenient 
access toit. The department must have a room for 
day stores. Storerooms should be cool, well venti- 
lated, and free from overhead pipes, especially steam 


pipes. 
Pre-preparation of Meats, Fish, and Vegetables 


If the arrangement of equipment avoids cross- 
traffic, these units may be an integral part of the 
kitchen. They should be located between the 
storage areas and the cook’s unit. The minimum 
equipment in each of these units is a sink, preferably 
a double sink, with drainboards, table area, and one 
piece of mechanical equipment, which in the vege- 
table unit will be a.potato peeler and in the meat 
cutting unit, a saw. Provision should be made in 
planning the floor space for this equipment and for 
handling food supplies such as carcass meat and vege- 
tables in sacks. Aisles should be 6 ft. wide rather 
than the 4 ft. which suffices in other units. A small 
institution or one serving only lunches may not need 
a meat cutting unit. 


Preparation Areas 


These areas include the cook’s unit, the baker’s 
unit, the salad unit, and in a hospital sometimes a 
special diet kitchen. Except for the baker’s unit, 
which is usually arranged in such a way as to be 
wider than the others in proportion to its length, 
each should consist of a 4-ft. aisle with equipment on 
both sides, making a total width of about 10 ft. 
The length of each unit must be calculated after 
estimating the equipment, working surface, and 
workers required for the specific job to be done. 


Service Areas 


These include serving pantries and cafeterias. 
The size and shape of the serving pantry will depend 
on the number of workers to be accommodated. 
Cafeterias usually need a counter for each 200 
persons to be served per hour, although a simple 


menu makes it possible to serve much faster than 
this for short periods. If more than 200 persons are 
to be served per hour, the cash desk should usually 
be large enough for two people. A cafeteria counter 
with a 4-ft. aisle behind it and a back bar for work- 
ing surface and storage should be 10 ft. wide. 
The usual length is about 30 ft., but a complex 
menu may require much greater display space, and 
a simple menu may be put into as little as 20 ft. 

In the hospital, facilities for tray service must be 
provided, either in the kitchen or decentralized in 
the areas where the patients are housed. In either 
case, the tray assembly area resembles the cafeteria 
in function. 


Dining Rooms 


Hospitals usually require less dining area than 
other institutions in proportion to the size of the 
preparation area, because dining space for patients 
need not be included. The exception to this, of 
course, is in hospitals where some of the patients are 
ambulatory. The dining area should provide from 
10 to 15 sq. ft. of space per seat, depending on the 
seating arrangements, and should seat at one time 
three fifths of the persons to be served. 


Clean-up Areas 


These include dishwashing facilities, storage of 
mops and cleaning equipment, pot and pan washing, 
and garbage storage. Of these, garbage storage is 
the only one which needs to be separated from the 
rest of the department. Dishwashing should be 
planned in proximity to service areas. Where de- 
centralized service of patients’ trays is used, de- 
centralized dishwashing should be provided. 


Linen Service 
This must not be forgotten in the original plan. 


Employee Facilities 


Provisions for employees’ needs and comfort 
should equal those in other modern organizations 
and should include lockers, dressing rooms, showers, 
lavatories, and recreation areas. 


Office Space 


Every professional and clerical worker should be 
provided with her own desk and office space. 

With these factors in mind, it should be possible 
to formulate the first draft of a plan. This is only 
the beginning, and many trials may be necessary 
before the final blueprint is approved. Bothin mak- 
ing plans and in checking them, no detail is too small 
to be given attention. The swing of a door or the 
position of a light switch may be very important to 
efficiency. 
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A Primer for Diabetic Patients. By Russell M. Wilder, 
M.D. Revised (8th) ed. Philadelphia: W. B. Saunders 
Company, 1946. Cloth. Pp.192. Priee $1.75. 

This book is designed to be of particular help to the 
physician as well as the patient. A food nomogram, 
“Standard Diabetic Diets for Adults,” ‘Standard Diabetic 
Diets for Children,’’ anda chapter on ‘‘The Diet”’ have been 
addressed directly to the physician. Those practitioners 
who believe that adequate care for the diabetic is dependent 
upon a very close regulation of the diet and insulin will 
find particular use for the book. The aim of dietary man- 
agement is to provide ‘‘adequate food energy, adequate 
protein, and liberal amounts of the indispensable vitamins 
and salts.’”’ The standard diets which are outlined contain 
between 1057 and 2181 calories and from 110 to 187 gm. of 
carbohydrate, a level somewhat lower than that used by 
the proponents of the high-carbohydrate intakes. It is 
recommended that individual caloric needs be met by 
varying the level of butter intake. 

As far as the patient is concerned, the book will be of 
special interest for the person who wishes to know the 
“why,’’ “what,” and ‘thow.’’ A large number of specific 
recipes not requiring the use of ‘‘special diabetic foods”’ 
have been itemized. While these recipes contain interest- 
ing suggestions for food combinations, it isimplied that the 
diabetic patient will have the time and interest required to 
cook for himself separately from the rest of the family. 
Since this is frequently not the case, additional help will be 
needed to enable him to select his food from that prepared 
for the entire family. Those patients who require that 
adaptations be made to fit foreign food habits, regional 
food habits, religious preferences, and low-income condi- 
tions will also need additional help. A greater use of pic- 
tures might also be of help to many patients. 


American Regional Cookery. By Shelia Hibben. 
Boston: Little, Brown and Company, 1946. Cloth. Pp. 
354. Price $2.50. 

Recipes gathered from practically every state in the 
Union are featured in this intriguing cook book. Organiza- 
tion of the book, however, is according to the conventional 
manner, with the recipes listed according to type rather 
than the region from which they came. The ingredients are 
listed first, then the method of preparation, and finally, the 
manner in which the dish is to be served and the number of 
persons whom it will serve. 

Dishes which have become associated with all parts of 
the country have been included—the pepper pot of Phila- 
delphia, the beaten biscuits and the diamond back terrapin 
of Maryland, the lobster and the fish chowders of New 
England, the cheese cake of Wisconsin, as well as many 
others which had their conception in the pioneer days of our 
country when the native foods were put to good use by our 
thrifty and practical ancestors. 

The book is clearly written, the subject matter is well 
presented ,-and the recipes seem to be truly representative 
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of the sections of the country from which they were gath- 
ered. Undoubtedly, however, some persons may feel that 
there have been vital omissions from their particular region. 
The reviewer, for instance, being of Pennsylvania Dutch 
origin, would have included dandelion greens with the tasty 
bacon and egg dressing and the boiled chicken pot pie with 
its feather-like squares of boiled dough made from mashed 
potatoes. However, since most of the recipes are not 
found in the usual cook book, the collector of cook books 
should find this a good addition to his or her collection.— 
Katherine E. Louser, Norristown State Hospital, Norris- 
town, Pennsylvania. 


The Care and Feeding of Friends. By Marian Tracy and 
Nino Tracy. New York: The Viking Press, 1946. Cloth. 
Pp. 116. Price $2. 

This interesting book will appeal to lovers of the unusual 
in cookery. It describes thirty-two different meals, 
planned for as many different occasions and types of guests. 
It is written primarily for a busy hostess who likes to have 
sufficient leisure and freedom from the worries of prepara- 
tion to enjoy the company of her guests. 

The meals as planned contain few dishes, yet they are 
hearty or light, befitting the occasion. They are carefully 
prepared and have appetite appeal, for the recommended 
seasonings tend to enhance their flavor. Since most hos- 
tesses today serve cocktails or wines with their meals, these, 
too, are included together with directions for their prepara- 
tion and service. 

Each chapter contains a short explanatory note describ- 
ing the friends or occasion for the meal, the menu, and sim- 
ple, readable, and explicit instructions as to how it may be 
prepared with the least possible ‘‘fuss.’”? A shopping list, 
as well as a checking list of staples, is included. 

Special mention should be made of the appropriate 
and amusing illustrations of Lulu which head most of the 
chapters. The dietitian who has become weary of planning 
institutional meals during the past few years of rationing 
and food shortages will find this book refreshing and in- 
teresting, even though she can make only indirect applica- 
tion to her own particular problems of menu planning. 
—Katherine E. Louser, chief dietitian, Norristown State 
Hospital, Norristown, Pennsylvania. 


Sanitation in Urban and Rural Schools. 


Issued jointly 
by L. W. Brooks, state superintendent of public instruction, 
and F. C. Beelman, M.D., secretary and executive officer, 
Kansas State Board of Health. Topeka, Kansas: Ferd 


Voiland, Jr., 1946. Paper. Pp. 77. 

According to the Preface, this bulletin is planned for 
use in the elementary and secondary school and will serve 
as a guide in the promotion of proper sanitation. Topics 
covered are lighting, seating, heating, ventilation, interior 
decoration, water supply, plumbing, hand washing, and 
sewage disposal. A section on sanitation and safety in the 
school lunch program contains pertinent recommendations 
and precautions that should be considered in an adequate 
school lunch program. 
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Dietitians! 


There’s more than ONE WAY 
you can use this 


VALUABLE BOOKLET! 


This booklet contains basic material 






















for classroom study, such as definitions 
of different types of cakes, and discus- 
sions of the essential steps in baking— 
planning, measuring, mixing, baking, 


cooling and frosting. 


Laboratory material includes a table 
of measures, a temperature guide, and 


step-by-step, easy-to-follow recipes. 


These fail-proof recipes offer many 
money-saving suggestions for delicious 
cakes and cookies, made with less 


butter, less sugar, and fewer eggs. 


Printed on 8 x 101” 
sheets punched fo fit a 
standard ring binder. 
Available, free, in 
quantities. Use coupon 
below. 













Home Economics Department, PET MILK COMPANY, 
1450-C Arcade Building, St. Louis 1, Missouri 


Please send me, free of charge, , ___copies of “Perfect Cakes and Cookies Every Time” 


400 UNITS PURE D 





I plan meals for___ en ; air oe pak _____name of institution 
I teach nutrition in__ es = . where? 


Name_ 








Street__ Sates = Cilpy C State 


(Fill in completely. Offer limited to residents of Coninanial U, S.) 








(ieee Jalil 


Contributed to Janette C. Carlsen and Ethel M. Miller, Dietary Department, 
Johns Hopkins Hospital; Marjorie M. McKinley, Women’s Educational and 
Industrial Union, Boston; Marian T. Straube and Lorraine G. Weng, Univer- 
sity of Chicago Clinics; and Mrs.Margaret Shatswell Price, Winter Park, Florida. 


AMERICAN JOURNAL OF PUBLIC HEALTH 


Vol. 86, December, 1946 


*An outbreak of trichinosis in New York City. H. B. Shookhoff, W. B. 
Birnkrant, and M. Greenberg.—p. 1403. 


Outbreak of Trichinosis. Thisisa report of an outbreak 
of trichinosis resulting chiefly from consumption of sausage- 
type pork. There were eighty-four cases,but no fatalities. 
The most common type of onset was with edema of eyelids, 
muscle pain, and fever. Gastrointestinal symptoms 
occurred in a minority of cases. The precipitin test was 
found more useful than the intradermal test in diagnosis, 
since it became positive earlier in the average case. 


ARCHIVES OF PEDIATRICS 


Vol. 63, November, 1946 


*Appetite, hunger, and obesity in youngsters past age twelve. I. Bram. 
—p. 581. 


Obesity in Children. The author of this article bases his 
observations on over 1000 cases of juvenile obesity. Normal 
weight is kept constant by the appetite and hunger sensa- 
tions which serve as guides to the amount of food needed. 
A sense of satiety indicates when to stop eating. To bring 
about a reduction in weight, the first requirement is re- 
education of the individual to normal trends by self-control. 
The second need is the careful formulation of a sub-main- 
tenance diet containing ample proteins, vitamins, minerals 
and bulk with a minimum of starches and almost no fats. 
The third step is the occasional use of carefully selected 
appetite-reducing measures. 

Suggestions are given for carrying out this regime, in- 
cluding: ‘‘spoiling’’ the appetite before meals by eating 
something starchy, such as a chocolate bonbon; a half 
portion of dessert, such as pie or ice cream; or drinking an 
8-oz. glass of milk ora soft drink. Another procedure is the 
adoption of a qualified liquid diet for two or three con- 
secutive days a week until normal weight is closely ap- 
proached. The liquid diet outlined consists of 8 oz. of 
buttermilk, skim milk, orange juice, or lemonade at 2-hr. 
intervals from 9 a.m. to 8 p.m. with the 6 p.m. feeding con- 
sisting of a fruit-vegetable salad with unlimited amounts of 
lettuce, two or three stalks of celery, one carrot, half an 
apple or half an orange sliced, and 4 tbsp. cottage cheese. 
A third suggestion is to eat twice instead of three times daily, 
dispensing with breakfast. 

The use of drugs is also discussed. It was felt ghat 
certain drugs, carefully administered singly or in combina- 
tion, could be employed in the average patient to maintain 
a satisfactory tempo of reduction. It was also observed 
that a well-selected sedative given in subminimal doses 
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might,,be of value in reducing the nervous nibbling com- 
monly observed between meals. 

The conclusion drawn was that uncomplicated obesity 
in the youngster is the simplest and easiest of all maladies 
to prevent and cure. The inclusion of practical sympa- 
thetic psycho-therapy in treatment is of great value in ex- 
pediting and perpetuating recovery. 


CANADIAN JOURNAL OF PUBLIC HEALTH 


Vol. 37, December, 1946 


*Quaternary ammonium compounds as preservatives for milk. C.K. Johns 
and H. V. Pritchard.—p. 500. 


Quaternary Ammonium Compounds as Preservatives for 
Milk. There is at present considerable interest in the use 
of quaternary ammonium compounds as sanitizing agents in 
the dairy industry and related fields. One of the ad- 
vantages claimed for those products is that their sensitivity 
to organic matter is much less than that of the hypochlor- 
ites commonly used. This may suggest to unscrupulous 
persons the possibility of employing these products as 
preservativesinmilk. Intestsit was found that quaternary 
ammonium compounds tested exert a slight, but definite 
bacteriostatic action when added to milk in the highest 
concentration which might hope to escape detection or- 
ganoleptically. Thus their value for this purpose is ex- 
tremely limited, for in no instance was the preservative 
effect remotely comparable to that exerted by formalde- 
hyde. 


ENDOCRINOLOGY 


Vol. 39, October, 1946 


*Further studies on effects of watersoluble vitamins in experimental diabetes. 
—O. H. Gaebler and J.C. Mathies.—n. 239. 


Effects of Water-Soluble Vitamins in Experimental Dia- 
betes. Depancreatized dogs receiving constant and ade- 
quate amounts of food, insulin, and pancreatin may develop 
glycosuria and lose nitrogen when yeast is withdrawn from 
their diet. Some results with individual water-soluble 
vitamins are given in an attempt to relate this finding to 
known vitamins. Some of the depancreatized dogs showed 
a loss of weight and nitrogen and marked glycosuria when 
their diets were deficient in the water-soluble vitamins, 
even though the food intake and the insulin dose remained 
constant, and choline or other lipotrophic factors were 
supplied. When thiamine, riboflavin, nicotinic acid, pyri- 
doxine, and pantothenic acid were added to the diet, the 
diabetes was completely controlled. 

In another experiment, a dog was fed the unsupple- 
mented purified diet for two weeks when it became neces- 
sary to add thiamine, riboflavin, and niacin to assure 
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“CONQUEROR” EQUIPMENT 


speeds food service . . . keeps 


meals hot and palatable 


e S. Blickman, Inc, manufactures a com- 
plete line of food service equipment to 
meet the individual requirements of 
modern hospitals and institutions. Heavy 
gauge metals and sturdy construction as- 
sure many years of service life. Units are 
easy to clean and conform to required 
standards for sanitation and cleanliness. 
Food conveyors are available in a variety 
of styles and sizes, with serving capac- 
ities from 45 to 90 patients. Other types 
of mobile conveyors are illustrated below. 





Model PD-414-SS 


TRAY CONVEYOR... Electrically-Heated 


Accommodates loaded trays. Keeps food 
hot and palatable. Fully welded construc- 
tion in stainless steel or silvertone-finished 
steel. 






Model FS-16-SS 


TRAY SERVICE TRUCK 


All stainless steel. Durably built for long 
and efficient service. Holds fifteen 162" x 
22¥2" or twenty 14” x 18" trays. 


DISH TRUCK 


Stainless steel construction. Attractive, 
modern design. Will withstand years of 


hard service. Removable trays. 


Model FS-32-SS 


Journal of the American Dietetic Association 


Facts for FOOD CONVEYOR Zeeyere 


No. 1 OF A SERIES 


The Importance of High-Grade Stainless Steel 


@ Of basic importance in the selection of a food conveyor is the 
material of which it is constructed. Most food conveyors are built of 
stainless steel. But there are many different stainless steel alloys. Type 
302 (18-8) is the ideal grade for building heavy-duty hospital con- 
veyors. Although it is costlier, this high-quality stainless alloy is used 
in all Conqueror conveyors because it gives you these advantages: 


1. Better sanitation. 18-8 stainless steel can be per- 
fectly welded. It enables Conqueror conveyor bodies to be 
fused into one continuous sheet with no joints, crevices or 
openings and no rivets or screws. Water, vermin and dirt do 
not easily find their way inside. 


2. Durability and Strength. The one-piece welded 
construction permitted by the use of 18-8 alloy means extra 
strength and ruggedness under severe use. 


3. Maximum corrosion resistance. 18-8 stainless 


steel is unaffected by food acids and will remain bright 
for years. 


As a final assurance of quality material in your conveyor, check the 
thickness or “gauge” of the metal used in its construction. CONQUEROR 
conveyors are built of #20 gauge 18-8 stainless steel for maximum 
stiffmess and resistance to dents and bumps. Look for these features 
in your next food conveyor. 


Send for valuable 


illustrated folder 

showing popular mod- . e 

els of Conquerer food : 4 a ALS-6271 
conveyors, heated 3 

tray conveyors, dish 

trucks and tray serv- 

ice trucks. 


OUTDOOR FOOD CONVEYOR 


Completely welded stainless steel 
construction. Electrically heated. 
Body of conveyor mounted on tilt- 
type chassis with two large pneu- 
matic wheels at center, one pneu- 
matic swivel caster at push-handle 
end and one stationary caster at 
other end. 


Model AHS-OUTDOOR-8271 
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complete food consumption. Glycosuria developed. Pan- 
tothenate and pyridoxine were added, and the glucose 
excretion returned to the original control value. One 
insulin-treated depancreatized animal never developed 
glycosuria when water-soluble vitamins were withheld, 
and this was not altered by feeding succinylsulfathiazole. 
During a deficiency of insulin, glycosuria could not be 
diminished by adding the vitamin supplement. 


THE JOURNAL OF BIOLOGICAL CHEMISTRY 


Vol. 166, December, 1946 


*Yeast microbiological method for determination of nicotinic acid. W. L. 
Williams.—p. 397. 


Microbiological Determination of Nicotinic Acid. A 
microbiological method for the determination of nicotinic 
acid with yeast Torula cremoris is presented. This yeast 
method does not appear to offer any basic advantages for 
accurate estimation of nicotinic acid over the bacterial 
methods now in use, but it is more rapid and convenient. 
The method satisfies the usual criteria of specificity. 


JOURNAL OF THE INDIAN MEDICAL ASSOCIATION 


Vol. 15, June, 1946 


*Some observations on cases of ascites in Hyderabad-Deccan. II. Ascite® 
associated with cirrhosis of the liver. G. Rao.—p. 295. 


Vol. 15, July, 1946 
*Malnutrition and its effects. M. Sarwar.—p. 329. 


Ascites Associated with Cirrhosis of the Liver. The 
observations presented and discussed here are on ascites 
associated with portal cirrhosis of the liver. The work 
previously reported discussed ascites associated with 
nutritional deficiencies. The condition is common among 
adults and the middle aged of the poor cultivator and 
laboring class. The dietetic history was similar to the 
cases of nutritional ascites, showing a lack of milk or milk 
products, eggs, meat, and other protective foods. A history 
of alcohol was obtained in only 37 per cent of the cases. It 
was suggested that malnutrition and low plasma protein 
levels were important factors in the causation of ascites in 
cases of cirrhosis of the liver. The patients described here 
did not respond satisfactorily to a regime of paracentesis, 
mercurial diuretics, and a properly balanced diet as had the 
patients with nutritional ascites. It is possible that cases 
of nutritional ascites may develop into ‘‘decompensated”’ 
portal cirrhosis of the liver if the malnutrition continues. 

Effects of Malnutrition. The incidence of anemia and 
malnutrition was high among the Indian patients evacuated 
from the Eastern Army. The diet histories obtained from 
these patients showed that their diets were similar to those 
eaten at home. Reasons for this inadequate intake are 
discussed. Clinically the signs and symptoms of this mal- 
nutrition were the association of glossitis, diarrhea (with or 
without steatorrhea), meteorism, and anemia with emacia- 
tion in various combinations. Treatment consisted of 
rest; a diet high in calories, protein, and vitamins and low 
in fat and carbohydrate; vitamins given parenterally; 
control of the diarrhea; and blood transfusions. Mortality 
among these cases was very low which seems to show that if 
adequate treatment is undertaken early, the majority will 
make full recoveries. 


THE JOURNAL OF NUTRITION 


Vol. 82, December 10, 1946 


*The urinary excretion of riboflavin by college women. W. Brewer, T. 
Porter, R. Ingalls, and M. A. Ohlson.—p. 583. 

*Biological value of proteins in relation to the essential amino acids which 
they contain. V. Comparison of the average effect of ten single amino 
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acids with extra egg protein as supplements to an egg diet. E.E. Hawley, 
L. E. Edwards, L. C. Clark, and J. R. Murlin.—p. 613. 

*Reproduction and lactation studies with rats fed natural rations. R. R. 
Spitzer and P. H. Phillips.—p. 631. 

*The influence of caloric intake on the growth utilization of dietary protein. 
D. K. Bosshardt, W. Paul, K. O’Doherty, and R. H. Barnes.—p. 641. 
*The utilization of iron from different foods by normal young rats. O. F. 

Pye and G. MacLeod.—p. 677. 


Riboflavin Excretion. The urinary excretion of ribo- 
flavin by college women was studied on non-restricted 
diets, after an oral test dose, and on controlled riboflavin 
intakes. The urinary excretions for twenty women on self- 
selected diets ranged from 0.06 to 0.92 mg. in 24 hr. The 
1-hr. fasting excretion, the 4-hr., and the 24-hr. excretions 
after an oral test dose of 3 mg. were significantly related to 
the average daily urinary riboflavin excretion for three 
days preceding the test dose administration. From three 
to nine subjects were studied at each of the following ribo- 
flavin intakes:0.79, 1.04, 1.26, 1.62, 2.23, and 2.72 mg. a day. 
The average urinary riboflavin for the last three days of 
each period of controlled diet were as follows: 0.07, 0.16, 
0.13, 0.32, 1.18, and 1.31 mg. per 24hr. The percentage of a 
3-mg. test dose excreted in 24 hr. following the periods of 
controlled intake was respectively : 22, 30, 27, 31, 55, and 56. 
A comparison of the data from this study and the data 
reported in the literature indicated 1.3 to 1.5 mg. riboflavin 
per day were adequate for women with a requirement of 
2100 to 2300 calories. 

Biological Value of Proteins. A comparison was made of 
the average effect on nitrogen balance of feeding to each of 
ten members of a diet squad a single but different essential 
amino acid, with the effect of a small amount of whole egg 
protein added as a supplement to the same diet containing 
already aninadequate amount of thisprotein. Theaverage 
total nitrogen from the amino acids fed singly as supple- 
ments should equal the nitrogen of the egg supplement. 
Actually, this ideal was not realized very exactly. 

Conclusions reached were: that vertical average can be 
duplicated satisfactorily and furnishes much useful infor- 
mation, but would be still more useful after a correct analy- 
sis of the protein was available; that the individual essential 
amino acids differ greatly in retention potency under the 
conditions of these experiments; and that it is the nitrogen 
of the natural isomers which must be counted on to equal the 
effects on nitrogen balance of natural products. It also 
appeared that women are better conservators of nitrogen 
than men, and that in fifteen of twenty tests the presence of 
amino acids in the diet reduced the fecal nitrogen, notwith- 
standing that each subject ingested from 0.43 to 1.0 gm. 
more nitrogen than from the basal egg diet alone. 

Reproduction and Lactation Studies with Rats Fed 
Natural Rations. It has beenshown that anall-plant ration 
composed of 75.34 per cent yellow corn, 19.50 per cent soy- 
bean oil meal, 5.0 per cent alfalfa meal, and 2.16 per cent 
minerals was inadequate for reproduction and lactation in 
the rat. More than 35 per cent of the females fed the basal 
ration were completely sterile. Resorption and toxemia 
occurred frequently. Young that were born alive died 
within one or two days after parturition. These young 
attempted to nurse, but no milk could be found in their 
stomachs. This condition was considered to be due to lac- 
tation failure. Previous diets were found to have a pro- 
nounced influence upon reproduction and lactation 
performance. There appears to be a storage of dietary 
essentials needed for reproduction and lactation in the rat. 
The supplementation with additional alfalfa meal, liver 
powder, a combination casein (curd or acid-washed) plus 
choline, or fish meal improved reproduction and lactation. 
These data indicate that an active factor or factors are 
present in these supplements. Brewers’ yeast, fish press 
water, and soy bean lecithin were variable in their supple- 
mental effect upon reproduction and lactation. 


ao A @ | wt OS tA OH Oe 





MARCH 1947] Journal of the American Dietetic Association 245 


3 tee eee eee csssscnsccssaescsessmmscccracsee \ ate 


SPURTING bOUDS 


. 3 ; || UT) | 
: / }.00{| | CQ ee Nana 4) 
: a | ey 
: ; . 3. (alu! 
, Tn is. Cn 

; Vt SY =—— 5 


f 5 = ee esataeeunsecn 

Z -SsSB EB ER88R8ae- 

5 . ——————— -saeeeseeee 
SE nistgemeeeaaeaianaars aaa a- 


f ‘ 2 ; ae ON -agemsees- 
| eS : : ‘| =eaeanee- 

). ‘s % ( 2 ee Be ee 3 eagaauan- 

a : : x -{] - : / ee _-_| <sease 


"*SE888e2- 
- == 3 *SSESfe- 
f J 5 - oe =SESaa8. 





f 

f YOUNGREN 

1 

g 

2 = 

e as 

; “ 

; *‘She drops in every day to work off some of the energy she gets from eating Quaker Oats!’’ 
n 

e 


More Vitamin B; Per Penny 
| In Oatmeal Than In Any Other Natural Cereal! 


d : It’s a fact! Nature favored whole-grain Quaker Oats 

: with outstanding amounts of Protein, Vitamin By, 
Food-Iron and Food-Energy . .. no other natural cereal 
equals oatmeal in these great elements, so vital to the 
sturdy growth and stamina of children, the sparklin 
vitality and energy of adults! But what is aaned 
news is this fact: the best, natural cereal source of Pro- 
tein, Vitamin B,; and Food-Iron is also the thriftiest! 
Yes, ona penny basis, oatmeal leads all natural cereals 
—and even cheese, whole milk and meat—as a rich, 
economical source of these three great elements. For 
delicious eating, superior growth-energy protection 
and economy, Quaker Oats is tops! 
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COMPARISON OF NUTRITIONAL BENEFITS IN QUAKER 0 
CAND OTHER CEREALS ON A PENNY BASIS. 
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PROTEIN VITAMIN B, FOOD-ENERGY FOOD-IRON 
gms./PENNY mg./PENNY calories/PENNY mg./PENNY 


QUAKER OATS Mm WHOLE WHEAT CEREAL 
WHEAT FLAKES (RESTORED) CORN FLAKES (RESTORED) --3 









y 
¥ ; E ! Send today for “Breakfast Menu Planner.” 
r ' @® Here’s a wealth of breakfast variations 


s : that mothers will welcome! Children, too, 
| will have fun learning about well-balanced breakfasts 
. in this unlimited number of menu suggestions. For your 
C FREE copy, write to Mary Alden, THE QUAKER OATS 
Ss , COMPANY, Home Economics Dept., 223 W. Jackson Quaker Oats and Mother's 
Blvd., Chicago 6, Ill. Oats Are the Same 


| Quaker Oats 


The World’s Best-Tasting Breakfast Food 
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Calories and Protein Utilization in the Rat. Caloric 
intake and protein utilization have been compared in 
growing rats and mice that were eating ad libitum. With 
each protein source it was found that the level of intake 
exhibiting maximal protein utilization coincided with a 
maximal caloric intake per unit of body surface area. Ata 
given level of protein intake, changes in caloric consump- 
tion often resulted in changes in the apparent utilization of 
protein. It is important in determinations of protein 
quality to maintain the non-protein caloric intake at a level 
at which optimal values will be obtained. 

Specific Dynamic Action of High-Fat or High-Carbo- 
hydrate Diets. The measurement of metabolism on the 
high-fat and high-carbohydrate diets gave quantitatively 
the same result both during control determination and after 
feeding when calculated per 100 gm. of rat per hour. For 
the high-carbohydrate feeding, the control and ‘‘after feed- 
ing’’ values respectively were 0.812 and 0.998 calories; for 
the high-fat feeding, the corresponding values were 0.810 
and 1.002 calories. These figures do not include any cor- 
rection for loss of energy in the feces or urine. They do 
include the energy required for normal activity. The 
observations suggest that as much energy is required when 
ingesting a high-fat diet as when living on a high-carbohy- 
drate regime. The specific dynamic action on a high- 
carbohydrate diet is about the same as that of a high-fat 
diet containing the same amount of protein. Respiratory 
metabolism for quiet periods during 8 hr. after the inges- 
tion of a high-carbohydrate meal averaged 0.998 calorie per 
100 gm. per hour and is almost the same as after ingesting 
an isocaloric meal high in fat—1.002 calories per 100 gm. 
per hour. 

Iron Utilization in Normal Rats. Normal young rats 
were fed daily 0.002 mg. iron per gram of body weight from 
different sources. Using hemoglobin formation and iron 
retention in a six-week period as the criteria of ‘‘availa- 
bility,” it was found that iron of whole wheat flour was 
about equal in availability to that of ferric chloride. The 
iron of beef liver was almost but not quite as available as 
that of ferric chloride. The iron of the other food materials 
tested (beef muscle, egg yolk, uncooked and cooked kale, 
and uncooked and cooked spinach) was less available than 
that of beef liver, but the differences among these supple- 
ments were small. In general, the order of “‘iron availa- 
bility”’ of these different foods was the same as that observed 
in studies of hemoglobin regeneration in anemic rats, but 
the differences were smaller. 


MINERVA MEDICA 
(Italy) 


Vol. 2, September, 1946 


*Influence of thyroxin on the proteins and non-coagulable nitrogen in the 
blood. V. Giunti and C. A. Buttaro.—p. 186. 


Thyroxin and Blood Proteins. The action of thyroxin on 
albumins, fibrinogen, globulins, total proteins, and the 
non-coagulable nitrogen of the blood was studied in nine 
normal subjects. The thyroxin produced a decrease in total 
proteins and an increase in the non-coagulable nitrogen, 
while the fibrinogen showed no change, and there was a 
minimum variation in the protein quotient. 


NEW YORK STATE JOURNAL OF MEDICINE 


Vol. 46, December, 1946 
*Recent advances in the treatment of epilepsy. H.H. Merritt.—p. 2629. 


Advances in Treatment of Epilepsy. In the last decade 
there have been great advances made in the treatment of 
epilepsy. Many epileptics have been able to take their 
normal place in life since the introduction of phenytoin 
sodium for the control of grand mal seizures. The use of the 
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drug tridione has appreciably decreased the frequency of 
petit mal attacks in children. A new interest in the treat- 
ment of epilepsy has awakened, and it is probable that more 
efficient anti-convulsant drugs will be discovered in the 
near future. 


NEW ZEALAND MEDICAL JOURNAL 


Vol. 65, August, 1946 
*Vitamin B deficiency in ex-prisoners of war from Japan. W. R. Lang.— 


p. 296. 
*The treatment of toxemia of pregnancy. T. R. Plunkett.—p. 399. 


Vitamin B Deficiencies. The condition of eighty-five 
service men who had been interned in Japan as prisoners- 
of-war and who were evacuated to New Zealand is discussed. 
The most striking features of these patients from a clinical 
standpoint were beriberi and other B-complex deficiencies. 
There was also a fairly high incidence of parasitic infesta- 
tions. Treatment consisted largely of proper diet, bed rest 
when indicated, vitamin concentrates, and ‘‘de-worming.”’ 
The diets were progressive, commencing with small fre- 
quent meals low in fat, high in protein, moderate in carbo- 
hydrate, low in residue, and high in vitamin content, and 
progressing towards normal balanced foods. Under this 
regime the patients gradually improved. Their limbs filled 
out and the patients showed a growing exercise tolerance, 
a more normal appetite, shrinkage of distended abdomens, 
and a reversal of sensory and motor changes. 

Treatment of Toxemia of Pregnancy. In the past, the 
patient who developed toxemia during pregnancy was 
treated as though she were in danger of developing renal 
insufficiency and consequent uremia. In an effort to avert 
this, fluids were forced and proteins greatly diminished in 
the diet. As toxemia has been found to have very little 
effect on renal function at the commencement of pregnancy, 
these measures are unnecessary. Ona regime of increased 
protein intake (130 to 150 gm. daily), restriction of fluid toa 
maximum of 2 to 23 pt. total fluids daily, and elimination of 
salt from the diet, patients show much improvement. 
Results of such a regime include lowering of the blood 
pressure, disappearance of edema, and a reduction in the 
amount of albumin excreted. In addition, since obtaining 
normal serum protein levels in the toxemic mothers before 
delivery, the fetal mortality has been considerably reduced, 
and the patients themselves recover from parturition more 
rapidly. Rest in bed and sedation if necessary is also 
important. 


LA PEDIATRIA 
(Italy) 


Vol. 7-9, July-September, 1946 
*The dietetic problem in infantile diabetes mellitus. E.Comolli.—p. 405. 


Infantile diabetes. There are no strict rules for the 
treatment of the diabetic child. It is extremely important 
to allow for energy and growth requirements, yet many 
physicians prescribe diets which are insufficient. The 
author based his suggested diet on the energy needs, adjust- 
ing it to each case according to carbohydrate tolerance. A 
table is given showing recommended quantities of foods and 
their contribution in protein, fat, carbohydrates, and total 
calories. 


SOUTHERN MEDICAL JOURNAL 


Vol. 39, December, 1946 
*Portal cirrhosis in the obese. W. H. Kelley.—p. 978. 
Portal Cirrhosis in the Obese. Portal cirrhosis occurs 


under so many different circumstances that identification 
of the etiologic agent or agents is often uncertain. The 
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HIS is the first season in several years ) Ros ¥ 
when you could lay in a supply of = 
Libby’s Fruit Cocktail. And right now that 
is still possible—“‘almost like the good old 
















days.” But harvest time is still months 
away. Later on in the year stocks may dwindle. So don’t delay! 

Libby’s is the Fruit Cocktail made from fresh, whole peaches, 
pears, Maraschino-style cherries and seedless grapes from 
the finest orchards and vineyards on the Pacific Coast. To 
these are added Libby’s own pineapple that was picked in 
Hawaii at peak flavor. 

Here are fruits of true “Centerpiece quality’ —with all the 
luscious goodness of the kinds you’d select for a handsome 
decoration for a buffet or dinner table. 

Stock up now on this quality Fruit Cocktail— 
for first course, desserts, molded salads, upside 
down cake, dessert toppings. 
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role of dietary factors, alcohol excepted, does not seem to be 
well established. However, in the four cases herein cited, evi- 
dence is presented to suggest that dietary factors may be of 
importance. In support of this theory, perhaps, is the 


AMERICAN RESTAURANT MAGAZINE 


Vol. 30, November, 1946 


Layout pattern no. 19: A compact quick service unit. C. Wagner.—p. 38. 
November seasonal foods. G. L. Wenzel.—p. 62. 

*Six basic kitchen operations. J. Ebersole.—p. 68. 

*Trends and problems of the restaurant industry. R. Billings.—p. 74. 

*An interview and an inside view of Planters Dock. H.S. Howard, Jr.—p. 80. 


Six Basic Kitchen Operations. As profit depends almost 
entirely on the kitchen operation, it is important to know 
the six basic kitchen considerations. First is equipment. 
Correct placement decreases waste, speeds service, and 
releases workers for other duties. Proper care and use 
prevents waste of time and money due to breakdowns and 
loss of food. Second is personnel. Labor turnover reduces 
profits, and it is important to take great care in the hiring 
and training of employees. Give them opportunities for 
advancement. Ask for their suggestions for improvement. 
Show them the importance of their particular duties. 
Third is menu planning. The main job of the restaurant 
operator is to give the public what it wants. Therefore, 
the listing of any item time and again which is not likely 
to sell causes waste. Simplified menus are being used more 
frequently for with them more careful preparation of food is 
achieved as well as higher profits. Records of preparation 
and sales of all menu items should be kept. When planning 
menus the following should be taken into consideration: 
weather conditions, leftovers, market conditions, kitchen 
facilities, variety, and balance. Fourthis buying. Herea 
system of specification buying and stockroom control is 
necessary to prevent over or under buying. Fifth is prepa- 
ration. Standardized recipes give uniform products. 
Work schedules, showing work to be done, how, and by whom, 
eliminate alibis. Sixth is service. It is important to con- 
sider portion control, for it saves money and keeps the 
customers happy. 


Industry’s Problems. A theoretically successful cafeteria 
in alarge metropolitan area with 25,000 potential customers 
is described. There must be quality food and service and a 
desirable atmosphere. The dining room, serving area, and 
kitchen will be located on the street floor. Three straight- 
line counters 45-ft. long will be provided. Straight-line 
counters and a restricted menu will facilitate speed. Coun- 
ters will be recessed so there will be greater privacy for 
diners. The 500 seats will be arranged for flexibility from 
peak periods to slower periods. The dining room will be 
air conditioned and sound proof, and the colors which 
have been proved best for association with food will be used 
in the decorating. A six-day week will minimize personnel 
problems. Physical layout is such that food travels in a 
straight line from receiving to serving. Bulk refrigeration 
in the receiving and storerooms will be supplemented by 
small holding refrigerators in each department. Standard 
specifications in buying and preparation will be used. 
Uniform portions by weight will be served. Dishwash- 
ing will be done in the basement by machine. All dishes, 
glasses, and silver will move continuously until they are 
back to the service counter. The final rinse for glasses will 
be cold water which leaves them cold, clear, and sparkling 
and eliminates hand toweling. A limited menu will facili- 
tate better preparation, less storage space, and fewer left- 
overs. Raw preparation will be confined to a single depart- 
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circumstance that a certain pattern of damage to liver 
function was apparent in each of the cases. When the 
advanced stages of the disease were reached a hemorrhagic 
feature seemed to predominate. 


ment, thus allowing highly paid cooks and bakers to make 
best use of their time. The menu will include two soups, 
five entrees, of which three are meat; six vegetables, includ- 
ing two forms of potatoes; ten to fifteen salads; four pies; 
one cake; and a variety of fresh and stewed fruits and pud- 
dings. Departmental costs should run: salads, 30 to 35 per 
cent; cooking, 40 to 50 per cent; baking, 32 to 37 per cent. 
Actual breakdown of sales will be obtained through unit 
counters used on the service line, and each item will be 
credited to the department where it was produced. 


Figures for Planters Dock. This article was written for 
the ambitious G. I. who is interested in entering the restau- 
rant business. Details concern the cost end of the restau- 
rant business. First and most important is food cost. 
This should never be under 35 per cent nor over 50 per cent. 
of selling price. In the first instance, the customer would be 
cheated; in the second, the owner is losing money and may 
not know it. Labor cost should never exceed 25 per cent 
Here the owner should count in his own food preparation 
time as an expense. For the other 25 per cent there are 
thirty-nine small expenses, including: insurance, 2.68 per 
cent; telephone, .20 per cent; repairs and maintenance, .91 
per cent; electricity and other fuel, .42 per cent; laundry, 
1.52 per cent; personal property tax, .18 per cent; and pro- 
fessional services, 1.13 per cent. It is important in starting 
a business to have all equipment paid for, the rend paid a 
month in advance, and the food bill paid a week in advance. 
From the very beginning keep a daily financial status 
record. Four separate bank accounts are suggested: a 
general checking account to pay all bills, a general emer- 
gency account, a payroll account, and a tax account. 


BUILDINGS AND BUILDING MANAGEMENT 


Vol. 46, December, 1946 
*A manual for maids.—p. 32. 


A Manual for Maids. In the Manual of Good Housekeep- 
ang Standards for Maid Service, the principles given have 
general application, and building owners and managers 
may find it helpful in the training of cleaning department 
women. This manual describes and records the rules and 
regulations under which all maids have worked giving the 
definition of maid service, schedule of maids’ duties as 
posted on each floor, lists of maids’ instructions, rules and 
regulations, ‘‘Do-Nots’”’ to be observed, and safety first 
rules. 


CONSUMERS’ GUIDE 


Vol. 12, December, 1946 


*Along hunger’s highway.—p. 3. 
*It’s taste that counts.—p. 6. 

European Food Situation. Flashes are given from the 
diary of Norris E. Dodd, Under-Secretary of the Depart- 
ment of Agriculture and American delegate to the FAO. 
These first-hand reports were made while visiting Europe 
last summer. In Hamburg, Germany, rations were 1137 
calories a day for non-suppliers of food, two thirds of this 
consisting of bread and other cereals. In American zones 
of Weisbaden and Stuttgart, the ration was 1000 calories a 
day. Rome had a basic ration of 1000 calories a day per 
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person, of bread, fat, sugar, and cheese. Including non- 
rationed foods, the caloric intake per day was 1650 to 1800. 
Athens had a caloric ration of 600 and a total average of 
1500 calories a day per person. Vienna had a ration of 1200 
calories and hoped to increase this to 1550 calories per person 
aday. Prague, Czechoslovakia had a caloric intake of 3000 
per persona day. Paris had a basic ration of 1300 calories 
and a total intake of 2200 calories per person daily. 
Antwerp, Belgium, had a bread ration of 300 gm. a day made 
from 85 per cent extraction flour. Hague, Holland, was 
rationed to 1800 plus 250 calories of unrationed food. Lon- 
don had a tighter food situation than during the war. 

Tea. There will be more tea this year than at any time 
since the war began. The three main divisions of tea are 
green or unfermented, oolong or semi-fermented, and 
black or fermented tea. All three can be processed from 
the leaves of the same plant. Present names and standards 
used by the U.S. for teas are: Java for fully fermented teas 
of the East India type; China Congou for fully fermented 
teas of similar type; China Gunpowder for all unfermented 
(green) tea; Canton Oolong for all semi-fermented tea; and 
Scented Canton for all scented (or ‘‘flower’’) teas. The 
U.S. system of inspection safeguards the quality of the tea 
we drink. American tea connoisseurs insist upon certain 
basic points in: tea preparation: a warm earthenware or 
china teapot, freshly boiling water, and infusion for three 
to five minutes. Since tea has no food value, it is judged 
only by its flavor and aroma. 


FOOD INDUSTRIES 


Vol. 18, November, 1946 
, ’ + 


*How foods spoil. B. L. Oser.—p. 75. 

How to handle corn sirup. A. E. Filippon.—p. 78. 

Guava-flavored pectin powder is rich in ascorbic acid. Y. Kanehiro and 
G.D.Sherman.—p. 80. 

What is the protective value of the double overwrap? W. Rabak and J. B. 
Stark.—p. 82. 

*Super high frequency heating for preparation of food.—p. 91. 

*Better lighting: Better work. Part II. J. 8S. Walsh.—p. 97. 

*Potato peeling methods analyzed and appraised. L.C.Mazzola.—p. 100. 

Proper packaging protects frozen meats. J. V. Ziemba.—p. 102. 

Canada’s growing fish industry. J. Montagnes.—p. 110. 

Glass jar standardization revoked over industry’s head.—p. 123. 


Vol. 18, December, 194 


*“Flash freezing” of foods. L. C. Mazzola.—p. 73. 

Ion exchange plant recovers sugar from fruit waste.—p. 78. 

Dairy exposition highlights.—p. 81. 

How to improve low grade sweeteners. W. J. Nelson.—p. 84. 

*Tips on frozen pastry. E. L. Bride.—p. 88. 

Growing mung bean sprouts for canning. W. F. Kuhn.—p. 90. 

New dispensing unit for packaged foods.—p. 93. 

How to prevent rancidity in frozen pork sausage. C. K. Wiesman and J. V. 
Ziemba.—p. 95. 

*Modern bakery sanitation. P. W. Hodler.—p. 97. 

*Staphylococcus food poisoning still aserious problem. G.M.Dack.—p. 100. 

Palletized handling cost cut with nationwide exchange. D. I. Pursley.—p. 
102. 

Recent developments in continuous butter making. A.V.Gemmill.—p. 104. 

*Potato peeling methods analyzed and appraised. Part II. L.C. Mazzola. 
—p. 106. 

Bigger trucks cut meat delivery cost —p. 109. 


How Foods Spoil. Spoiled food may be non-injurious 
but nevertheless unfit to eat. Factors causing spoilage are 
physical, chemical, and biological, and these usually go 
on simultaneously. Many beverages are spoiled by radia- 
tion causing an oily or terpen-like flavor, dehydration, and 
loss of vitamins. Pressure often makes fruits and vege- 
tables unsalable by deterioration in appearance, loss of 
liquid and nutrients. Uncontrolled freezing causes flat 
taste, changed texture, discoloration, separation of salad 
dressings and tomato juice. Excessive dehydration results 
in browning and changed flavor. Enzymatic changes 
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disturb flavor, putrefy meats, break down fats, and cause 
hydrolysis of carbohydrates. Changes in pH may effect 
nutrients, color, and flavor. The melanin reaction between 
two nutrients causes discoloration. Metal cans may react 
with acid contents, producing hydrogen gas which swells 
the container. Antimony poisoning and cadmium poison- 
ing have been traced to cooking utensils. Poisons used in 
pest control, silver polish, and so on, sometimes get in food. 
Eggs and oils are sensitive to the absorption of odors. 
Milk and egg products are readily susceptible to pathogenic 
bacteria. Bacteria, yeast, molds, parasites, insects, and 
rodents cause biological spoilage. More careful handling 
from farmer to table is needed to check food spoilage. 

Electronic Cooking. Radar ultra-frequencies are now 

applied to cooking. Previously described dielectric devices 
have used frequencies from 13 million to 30 million cycles 
per second. Now frequencies up to 3 billion are employed. 
It has been shown by test that this equipment can bake 
cakes or cook prepared sandwiches, and also defrost frozen, 
prepared meats and give them their final cooking. In less 

than 1 min. food is raised from 10°to170°F. Molecular fric- 

tion in the food material causes the heating effect, and the 

action time is measured in seconds instead of minutes as 

before. A metal plate, opposite the radar “‘horn,’’ is used to 

reflect and re-reflect energy so that most of it is expended on 

the material being heated, with energy dissipation held to a 

minimum. Radaranges for restaurants have the general 

dimensions of a medium-sized refrigerator. They are 

automatic in operation and are provided with safety con- 

trols. Food is placed in a stainless steel basket and placed 

under the ‘“‘horn.’”’? A calibrated timer is set for the proper 

cooking interval. Foods cooked with the unit are different 

from those cooked by conventional methods. The onion 

in the hamburger is crisp, white, and well-cooked. Ginger- 

bread is light, fine textured, and without crust. Roasts are 

gray instead of brown with little surface crust. For the 

industry there is seen an opportunity to work out new cake 

mixes and special sandwich creations. The fact that lunch- 

eon combinations can be cooked while still in their wrap- 

pings is an important development. 

Lighting. Incandescent lamps are available up to 1500 
watts. They are relatively inexpensive and have a life 
expectancy of 1000 hr. Clear lamps should be used behind 
a white diffusing glass or for spotlights. Otherwise harsh 
lighting and sharp shadows result. Incandescent lamps 
are best for storage and receiving areas. Silvered bowl 
lamps are used chiefly for indirect lighting of offices and 
drafting rooms. The silver bowl diffuser with silver bowl 
bulbs are good for grading and sorting where minimum re- 
flected glare is wanted. If many fixtures must be main- 
tained, detachable types are recommended. Fluorescent 
lighting has many advantages over incandescent. Effi- 
ciency is at least two and one half times as high, meaning re- 
duced operating cost. Lightsourceis large, giving softillu- 
mination. Lampsare relatively cool. Color quality is much 
the same as daylight. However, first cost of fixtures is 
two or three times as much, and there may be certain 
operational difficulties if quality equipment is not used. 
Near moving machines the flicker of the single lamp fixtures 
can produce a dangerous effect. This hazard can be avoided 
by using a fixture with two or more lamps out of phase or 
time relation so that total flickeris minimized. Generally 
speaking, fluorescent lighting is recommended for high 
levels of 100 or more foot-candles with localized lighting 
over sorting tables. As a very rough rule for general 
illumination, spacing between fixtures should not exceed 
the mounting height above the floor. Light meters should 
be available in any plant. When the lighting drops to two 
thirds of its initial value, the equipment should be cleaned. 
This should be done by taking reflectors down to floor level 
and washing them with soap and warm water. Never wipe 
with just a dry cloth as this produces a permanent film. 
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It’s so easy to make tempting dishes that 
tempt even a flagging appetite. So many 
different recipes to choose from: so 
many of them made with real fruits or 
real vegetables, flavored with their good, 


natural juices. Patients are able not only 


to enjoy the fresh flavors but to benefit © 


by the natural vitamins. 
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Potato Peeling Methods. This is the first in a series of 
articles on potato peeling methods. Physical character- 
istics differ with the variety of potatoes. For obvious 
reasons those with deep set eyes are not as economical to 
peel as those with a more uniform surface. Total solids 
content is an important consideration. Freshly dug pota- 
toes produce better yield than the same stock in storage for 
four months. Three conditions of storage are critical. 
First, respiration goes on at a rate inversely as the tempera- 
ture within limits. Sprouting is accelerated above 40°F. 
Inadequate ventilation or higher temperatures or a combi- 
nation of both produce black heart. Second is humidity. 
Reduced humidity and temperature cause dehydration 
by the formation of a hard fibrous outer layer. Potatoes 
assume a wrinkled appearance and are rubbery in texture. 
Third is ventilation. With proper control of these items, 
stock is kept at its peak for peeling. 

Flash Freezing of Foods. Steam jet vacuum flash freez- 
ing is a new method of freezing bulk foods. It employs the 
principle of flash evaporative cooling under high vacuum. 
The resulting product is different from the conventional 
frozen foods in that it contains 75 per cent of its original 
moisture, freezes in separate individual pieces that are not 
stuck together, and the original volume is retained even 
though there is a loss in weight due to water evaporation. 
There is less leaching of vitamins and minerals, a lower 
bacterial count, and greater retention of flavor and color. 
Thawing is rapid and moisture reduction is easily regained. 

Frozen Pastry. Tests made by a utility indicate that 
prebaked, frozen pies are less satisfactory than frozen 
unbaked pies. It is essential to use premium ingredients 
for frozen pastry, whether baked or unbaked. Spreading 
a layer of sugar instead of sirup on the bottom of each pie 
crust before adding the fruit filling and mixing butter with 
the fruit and fruit juices of the filling were suggested to 
improve the quality of frozen pies. Spices should not be 
used in fruit fillings, for they cause discoloration and rancid 
flavors. For packaging, a white, vapor-proof, moisture- 
proof, paraffin-lined cardboard carton was found satis- 
factory. Frozen pies may also be successfully packaged in 
moisture- and vapor-proof Cellophane with a stockinette 
overwrap. A pie plate of paraffin-finish paper with rein- 
forcing metal rim has been developed. Tests were also 
made on quick-frozen doughs for rolls, biscuits, and cakes. 
Usually twice as much yeast has been added to frozen dough 
as to fresh baked goods, which results in a yeasty flavor 
and other disadvantages. 

Modern Bakery Sanitation. To produce wholesome 
products, inspect and analyze raw materials for any extra- 
neous matter. Avoid contamination and infestation of 
ingredients in plants. Enlist employee help in keeping 
premises clean and insect free. Make periodic micro- 
examinations to make sure each incoming product is clean. 
To control flying insects, spray weekly with a good oil base 
spray. DDT is questionable for flying insects because of 
its slow killing properties and the residue deposited. Strong 
poisons, such as fluoride, thallium, and phosphorous com- 
pounds must never be used around a bakery. Thorough 
housekeeping is essential. Walls and all equipment should 
be washed with a bactericidal solution at least every three 
months. After cleaning, fumigate overhead proofer weekly 
with an ethylene dichloride-carbon tetrachloride mixture. 
Try to keep rodents out of the building by closing all 
possible entrances. For killing rats on the premises use 
only red squill rat poisoning. All forms of personnel 
sanitation are very important. An easily cleaned plant 
facilitates maintenance and boosts personnel morale. 

Staphylococcus Food Poisoning. Staphylococci produce 
a powerful poison usually known as ‘‘ptomaine.’”’ Only a 
specific strain of Staphylococcus produces the poison. 
Milk and milk products, custard-filled bakery goods, 
gravies, and a variety of meats provide good conditions for 








[VOLUME 23 


producing the toxin. At 68°F. Staphylococci begin to 
grow and at body temperatures they grow very rapidly 
producing toxin within5hr. Adequate refrigeration is the 
only safe guard against Staphylococcus food poisoning. 
Contamination may be spread from one food to another. 
The flavor of the poisoned food usually is not affected. 

Butter Making. Two new butter making processes that 
use sour cream as satisfactorily as sweet cream have been 
developed. One process uses cream between 86 to 90 per 
cent butter fat. The cream is pasteurized to 190° to 
200°F. for a few seconds, then cooled to 110° to 115°F. 
It then goes through the processes of standardization, 
chilling, and working. The resulting butter has a very 
compact body, a closely knit grain, and a tough waxy 
texture. The second process uses cream having 75 to 80 
per cent butter fat. Hot concentrated cream flows into a 
surge drum that feeds continuously into an emulsion 
breaker. When discharged from the emulsion breal:er, the 
fat and serum are separated by stratification. A water 
salt solution is then mixed with the fat fraction in the con- 
trol pump discharge. In the chiller, temperature reduc- 
tion and agitation solidify the fat and attain smoothness of 
texture. Considerable range of body and texture are 
obtainable by controlled variations of cooling temperatures, 
amount of agitation, and the rate of flow. 

Potato Pelling. There are eight generally used methods 
of peeling potatoes: batch abrasion; continuous abrasion; 
flame; 3 to 6 per cent dilute lye for new potatoes; high- 
temperature lye for all potatoes; salt brine; batch steam; 
continuous steam; and modification of the high-temperature 
lye peeling. A survey showed that the high-temperature 
lye method gave best results. Brine peeling was shown to 
be the poorest method, while abrasive peeling brings good 
results, and better yields have been obtained from the steam 
batch process. 


HOTEL MANAGEMENT 


Vol. 50, December, 1946 


Instilling the spirit of true hospitality in hotel service. W. J. Schill.—p. 29. 
*How to keep a satisfied staff of workers. J. Stewart.—p. 34. 
Maintaining elevators properly. T. Trail.—p. 44. 


How to Keep a Satisfied Staff of Workers. For ten years 
the management of a southwestern resort has found that 
satisfied, happy employees are more cooperative and inter- 
ested in their work. Some of the profits are turned back 
into employee services which are calculated to make a more 
efficient, harmonious, and contented staff. One of the 
primary motives is to serve the guests better through better 
employees. Among other things, excellent living and 
working conditions, plus planned entertainment, have 
helped markedly to decrease the labor turnover. Em- 
ployees are, with few exceptions, allowed the same taste- 
fully prepared food served the guests. Cheerful, pleasant 
living quarters are provided with maid service. Two 
dances weekly, plus bingo games, picnics, and other outdoor 
events are included in the entertainment program. The 
long busy season from November 15 to May 1 with high 
guest rates makes it possible to carry on such a personnel 
policy. A staff manual of regulations is issued to each 
employee, as well as a detailed individual manual of in- 
struction for every department in the house. 


HOTEL MONTHLY 
Vol. 54, November, 1946 


*What’s new in refrigeration?—p. 48. 
*How to beat the high cost of meat.—p. 54. 
*Ohio has third annual restaurant management conference.—p. 80. 


What’s New in Refrigeration. This is a report of the 
fourth All-Industry Refrigeration and Air Conditioning 
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Exposition which was held in Cleveland in October. The 
desired points in refrigeration are greatest efficiency with 
less space, smaller units, and lower power consumption. 
Some of the latest developments include stainless steel 
doors for walk-ins, a fast-freezing ice cube maker, an ice 
flake maker, a pint-size compressor capable of handling up 
to a9 cu. ft. box, refrigerating plates, ceiling type coolers 
for walk-in boxes with low ceilings, and balsa wood, cork, 
and Fiberglas for insulating. 

How to Beat the High Meat Cost. Hotels and high 
grade restaurants are the largest buyers of the top grades 
of meat. Unless there is an increased use of other grades of 
meat, the prices for the top grades can be expected to 
increase sharply. The less desirable cuts and lower grades 
of meat can be used in various dishes if properly cooked. 
By expert use of seasoning and sauces, the less tender cuts 
can compete with the high-cost roasts and chops. 

Ohio Restaurant Management Conference. On Novem- 
ber 12 the third annual conference on restaurant manage- 
ment met at the Ohio State University. About four hun- 
dred food industry representatives heard experts speak on 
institution management, food purchasing, festaurant 
policies, and related subjects. Dr. Donald Lundberg of 
Cornell University and Arthur M. Cory of the State Restau- 
rant Association of Texas were among the speakers for the 
one-day session. 


THE NATION’S SCHOOLS 


Vol. 88, November, 1946 
*Cafeteria courtesies. M.D. Bryan and K. C. Wisely.—p. 20. 


*How can we appraise our health teaching? F. Benell.—p. 50. 
*Philadelphia has cafeteria plans. M.Crozier.—p. 56. 


Cafeteria Courtesies. An outline designed to aid in the 
setting up of certain procedures for school lunchroom 
behavior is given. Permission to reproduce this outline 
in its entirety is given to any school in the U. 8. or Canada 
by the authors and publishers. The objective is to teach 
pupils to eat all the food served; to make the lunch period a 
pleasant, social occasion; and to behave courteously and 
practice the rules of table etiquette. 

Health Teaching. Anappraisal of the success ofa health 
education program in a school is suggested as one means to 
inspire a desire for better overall health. If the children, 
parents, and school teachers cooperate in a periodic ap- 
praisal, the desirability of becoming an efficient and success- 
ful, healthy individual can be emphasized. Methods are 
suggested for making such an appraisal. Analyze daily 
dietary records. Check growth and development. Check 
the frequency and types of illness. Observe the attitude, 
interest, and response of children to topics related to health. 
Prepare questions so that children may appraise their own 
habits. It is emphasized that health education should 
begin early. 

[Philadelphia School Cafeterias. In Philadelphia there 
are thirty-nine senior and junior high schools and four voca- 
tional schools, each of which has a pupil cafeteria and 
faculty service; and there are cafeterias in eighteen of the 
elementary schools. The Board of Education supplies the 
original cafeteria equipment and the schools maintain and 
replace it from funds derived from the meals. A graduate 
dietitian is in charge of each food department in the senior, 
junior high, and vocational schools. The buying of foods, 
canned goods, and staples is done by the central office while 
perishables are ordered weekly by the dietitians through 
the central office. The children are served two hot main 
dishes, well balanced with proper vegetables. Also served 
are soup, sandwiches, cookies, beverages, and desserts. 
Approximately 103,000 children are served daily, and every 
day more children are buying hot lunchs. The Board of 
Education owns two farm schools on the outskirts of the 
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city which are used for the practical application of theory 
taught in theclassroom. The cafeterias of these schools are 
cooperating with the farms by canning as much of the food 
raised as possible. As soon as possible the school hopes to 
obtain quick-freezing units at the farm schools. The plans 
for the cafeteria area in new schools are submitted to the 
cafeteria department to assist in planning the layout and 
writing the specifications for equipment. 


PERSONNEL JOURNAL 


Vol. 25, December, 1946 


How to communicate with employees. K. MacRury.—p. 186. 
*Top management does training. W.G. Torpey.—p. 208. 
*Hersey variability. J.D. Weinland.—p. 211. 


Top Management Does Training. Anin-service training 
program in which explanations and instructions are given 
by top executives in the organization is described. These 
administrative participants must support the program 
wholeheartedly, develop continuity of thought and common 
viewpoints, and unanimously adopt a desirable program for 
presentation. Eachofficial presented material related tohis 
particular sphere of activity. Ten sessions of 1 to 1} hr. 
were held one night each week after the normal work day. 
Employee attendance was entirely voluntary. The type 
of presentation at each session varied, but time was always 
allotted when the employees could ask questions and make 
suggestions. Benefits derived from such a program in- 
clude: (a) employees who attended sessions received an 
excellent first-hand picture of organization operations; (b) 
there appeared to be greater employee interest in the organi- 
zation; (c) employees seemed to indicate greater individual 
interest in their own assignments; and (d) a better under- 
standing and a feeling of mutual cooperation developed 
jointly between top management and the individual 
employee. 

Hersey Variability. The author made a study to bring 
evidence against the ‘‘Hersey Variability,’’ but the results 
of his study supported this theory. The ‘‘Hersey Vari- 
ability’’ is a theory published by Rexford B. Hersey based 
on a study of workmen’s emotions. This study reported 
recurrent emotional fluctuations in male workers from three 
to nine weeks. These fluctuations appeared to be inter- 
nally determined and influenced by the environment to a 
secondary degree only. Although the evidence of the study 
made by the author of this article supports the ‘‘Hersey 
Variability” (he found fairly regular up and down swings of 
strength in a six- to seven-week interval between high 
peaks and low peaks) it is emphasized that application of 
results in regard to scheduling workmen should be withheld 
until more information is available. 


RESTAURANT MANAGEMENT 


Vol. 59, December, 1946 


*Training from the top down. S. H. Devine.—p. 34. 

*Quantity cookery principles. A. Easton.—p. 36. 

*Modern luncheonette management. E. M. Fleischman.—p. 38. 
*Modern dust elimination methods. J. Callahan.—p. 45. 
Converting an exclusive club into plant cafeterias. J. Nickels.—p. 46. 


Training from the Top Down. More sound and lasting 
labor relations may be insured with use of regular employee 
training, instruction, and discussion periods. Explana- 
tions of new methods and airing of problems make the 
employees more vitally interested in their jobs. Encourage 
discussion and questions by the employees, rather than 
using a lecture method. An improvement of working 
conditions is important. Some suggestions include a 
10-min. rest period for all employees; providing of hand 
cream to protect workers’ hands; employee participation 
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in the Blue Cross Hospitalization Plan at half cost or free 
of charge; and employees’ parties planned by employee- 
chosen committees. Improvement in the management 
end of your business will take effect all the way down 
through the ranks. 

Holiday Pies and Puddings. Chief requisites for a good 
pie are tender pastry and a filling of pleasing flavor and 
consistency. Blending of flour and shortening may be 
done in a power mixer or large open bowl. Water can be 
evenly distributed from a sprinkler and mixed lightly with 
a wooden kraut fork. Proper height of the pastry board is 
important to prevent fatigue. The purpose of blending the 
flour and shortening is to break the fat into small particles, 
each one of which is coated with flour. When cold water 
is added, the flour-covered particles are bound together 
until they are flattened out by the rolling pin. A flaky 
crust is produced when the particles are about the size of 
peas. A mixture as fine as corn meal and the hot water 
method will produce a mealy pastry. Apple pie is the most 
popular. Mince pie is a holiday headliner, and its season- 
ing is better where less meat is used. Any brandy should 
be added after the pie has been baked. Chocolate, vanilla 
cream, and lemon meringue pies are also popular. 

Luncheonette Management. This article discusses 
many different aspects of luncheonette management— 
collection of money, planning the kitchen layout and 
equipment, and dishwashing methods. Cash may be taken 
at a convenient cashier’s desk or by the counter people 
immediately after service. Calling out the amount of 
the sale and especially the denomination of the money 
handed to the employee by the customer are musts to pre- 
vent errors in making change. Equipment should be 
planned and bought so as to build an efficient and clean 
kitchen. It is essential that a kitchen be well illuminated 
and properly ventilated. More attention must be given to 
maintaining ever stricter sanitary regulations. Proper 
dishwashing equipment and methods are essential. Elec- 
tric, plumbing, and carpentry work should be handled by a 
competent contractor. The reputation for a spotless 
kitchen is a good advertisement. 

Dust Elimination. Specks of dust in motion destroy 
the purity of the air and settle in thickening layers on all 
surfaces. These ugly, visible layers of dust and soot must 
be eliminated for inviting room appearance and as an aid to 
sanitary, satisfactory restaurant and hotel operation. In 
the usual methods of cleaning, most of the dirt is not re- 
moved. Of the various possible methods of filtering the 
air, the use of electrostatic air cleaners will guarantee a 
minimum efficiency of from 85 to 90 per cent. Less in- 
stallation space and much lower voltages are required by 
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increased amounts of ventilated air can be recirculated 
through the forced draft system with a minimum of air 
from the outside. Maintenance costs are extremely low. 


WH AT’S NEW IN HOME ECONOMICS 
Vol. 11, November, 1946 


Careers in home economics—with food manufacturer.—p. 13. 

*The grocer’s part in better nutrition. C.W. Dipman.—p. 62. 
Teaching family relationships.—p. 36. 

When the community and teacher cooperate. D. E. Shank.—p. 63. 
Laboratory time differs—here’s what can be done. D.E.Shank.—p. 64. 
A home project develops independence. D.E.Shank.—p. 66. 

*Hot water—its application to foods. L. Leslie.—p. 124. 

*What has happened to our food cost? W.S. Pendergast.—p. 158. 


The Grocer and Better Nutrition. The grocer has ad- 
justed to new trends in food consumption and to some 
extent has influenced those trends. The grocer, the scien- 
tist, the home economist, the producer, and the publicity 
agent can all work together for better nutrition and more 
wholesome living for the American people. Closer team- 
work between the home economist and the food merchant is 
recommended. 

Hot Water. Hot water is important for efficient food 
preparation, cooking, and dishwashing. Pre-preparation 
time can be shortened by first cleaning leafy vegetables 
two or three times in tepid water of 80° to 90°F. and then 
applying two or three cold rinses. Fuel, time, and the 
vitamin and mineral content of vegetables are saved by 
having hot water for cooking. Hot water is essential for 
dishwashing. If scalding water is used to rinse the dishes, 
they may be left to dry without toweling. This procedure 
is desirable from the standpoint of sanitation and time 
saving. 

School Lunch Food Cost. Rising food costs are a threat 
to the school lunch budget. Facing this situation, the 
lunchroom manager should understand the problem of 
rising food cost; take the problem to the community 
before it gets out of hand; and explore every alternative 
solution before raising prices. The selling price of the plate 
lunch should not be more than 20 cents, and if it can be sold 
for 15 cents, more students will be able to buy it. It is 
important to know the food cost and the processing cost of 
each plate lunch. The procedure used in Detroit to deter- 
mine this information is given: (a) purchase according to 
your means; (b) do not over buy; (c) be sure you get what 
you pay for; (d) order vegetables, fruits, and meats for 
delivery as near to the time of use as possible; (e) handle 
left-over foods carefully; (f) pay particular attention to 


this cleaner. 
standard sizes. 


It is prefabricated for economy in two 
Cleaning is so thorough that. greatly in- 


<<<>>> 
Promotions, Army Medical Department Dietitians 


The following Medical Department Dietitians were 
promoted during January, 1947. They are on duty 
in Army hospitals in this country and overseas. 


Second Lieutenant to First Lieutenant 


Carter, Evelyn J., R-2337 
DeMartini, Helen M., R-2345 
Jones, Catherine L., R-2435 
Kay, Alice S., R-2387 

Rau, Dorothy F., R-2269 
Russo, Mary N., R-2284 
Strong, Alice M., R-2254 

Van Mason, Caroline E., R-2089 





preparation procedures; (g) stress the need for accuracy in 
following recipes; (h) check for accuracy at the counter. 
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Cattle Feeding for better milk 


The nutrition of dairy cattle has, as you can well 
understand, a very definite and important rela- 
tionship to human nutrition. 


For it has been determined that a lack of vitamin 
A in the feed of dairy cattle ultimately results in a 
lack of vitamin A in their milk supply, which in turn 
affects the nutrition of humans who drink the milk. 
Lack of vitamin A also causes off-flavors to develop 
in milk, another important consideration. 


Wy WN a 


Ordinarily; s a cow gets vitamin A tions the pro- 
vitamin A, or carotene and related plant pigments 
in pasture grass and other forage crops. However, 
much of the carotene is easily lost when this feed 
is cut and. stored as hay and silage. Thus, winter 
milk often has a much lower potency of vitamin A 
than summer milk. 


SUPPLYING MORE VITAMIN A 


In order to solve the problem of supplying more 
vitamin A to dairy cattle during winter months, The 
Borden Company helped to develop a machine 
method of dehydrating forage crops, which pre- 
serves the carotene. This is now the outstanding 


DEHYDRATION THE FIRST STEP 


STORED FEED DEHYDRATED FEED 


method of producing feeds with a high carotene 
content, and is used extensively in commercial hay 
producing areas. 


Another contribution which The Borden Com- 
pany made in this field of research was the devel- 
opment of a stable and practical vitamin A cattle 
feed supplement. For it was found that ordinary 
fish oil supplements not only lost potency when 
added to mixed feeds, but also depressed the 
butterfat content of the milk. 


From tests made under actual farm conditions, 
it has been determined that the use of vitamin 
supplements helps increase milk production, and 
prevents many breeding mishaps, such as still- 
births and retained placentas. There is also a good 
reason to believe that vitamin A deficiency low- 


VITAM IN SUPPLEMENTS nee. 


FOR NEW BORN FOR GROWING 
CALVES CALVES 


FOR MATURE 
CATTLE 

ers resistance to some of the infections causing 

mastitis, which is a serious problem in milk qual- 

ity control. 


CONTINUING RESEARCH 


As a continuing part of its program to improve 
cattle nutrition, The Borden Company has com- 
pleted, in co-operation with one of the medical 
colleges, a detailed study of vitamin requirements 
for growing calves.* Borden is also supporting a 
fellowship at an agricultural college for the further 
study of the vitamin A nutrition of dairy cattle, 
and has supplied material to other institutions to 
aid research in this field. 


All of this is part of Borden’s program of con- 
stantly striving to obtain more and better milk for 
America. It is this objective which helps to make all 
of Borden’s products products you can always trust! 


BETTER NUTRITION THROUGH MILK 
RESEARCH AND QUALITY CONTROL 


The Borden Company 


MANUFACTURERS AND DISTRIBUTORS OF 
BIOLAC, BETA LACTOSE, KLIM, BORDEN’S 
EVAPORATED MILK, HEMO, AND DRYCO; BORDEN’S 
ICE CREAM, FRESH MILK, AND CHEESE 


*Lewis, J. M., and Wilson, L. T. Vitamin A Requirements :n 
Calves. J. Nutrition, 30:467 (Dec.) 1945. 





257 





J News J Vite 





Executive Board Meeting. The Executive Board of the 
American Dietetic Association met at the Drake Hotel in 
Chicago, February l4and15. The meeting was attended by 
all members of the Executive Board as well as staff members. 

Progress reports of the four sections were presented by 
the section chairmen and reports of standing committees 
were given. 

Important matters for consideration included: a public 
relations program for the Association; the work of the 
special committee appointed to study the socio-economic 
and professional status of the dietitian; and other matters 
referred to the Executive Board by the House of Delegates 
were reported. There was a thorough discussion of the 
Army Bill H.R. 1673 and statements concerning this pro- 
posed legislation were sent to Surgeon General Kirk and 
Mrs. Margaret Chase Smith, chairman of the sub-commit- 
tee, studying the bill. 

Lucille Refshauge, educational director, presented her 
report, including the recommendations of the approval 
committees. The course at Miami Valley Hospital, Dayton, 
was given full approval of the Association, effective Febru- 
ary 14. The newly organized course at Touro Infirmary, 
New Orleans was approved at that time. Announcement 
was made of the withdrawal of the course at Mt. Sinai 
Hospital in Philadelphia. 

The Executive Board took action to continue the policy 
of approving no additional hospital courses due to the lack 
of graduates available for appointment in hospital courses. 

During the meeting final word was received from San 
Francisco that it was impossible to hold the 30th Annual 
Convention of the Association in that city in 1947. Plans 
were immediately started to locate a convention city for 
this year. 

Legislation on Peacetime Status of Army Dietitians. On 
February 5, 1947, Mrs. Frances P. Bolton of Ohio introduced 
in the House of Representatives a bill, H.R. 1673, ‘‘to revise 
the Medical Department of the Army, and for other pur- 
poses.’’ Mrs. Margaret Chase Smith, representative from 
Maine, was named chairman of the sub-committee to con- 
sider the bill and conduct hearings. Another bill, H.R. 
1373, a bill affecting the organization of the Nurse Corps of 
the Navy had previously beenintroduced. On February 17, 
these bills were reported out of committee and had been 
combined to become H.R. 1943. 

As introduced, H.R. 1948 is a bill ‘‘to establish a perma- 
nent Nurse Corps of the Army and the Navy and to estab- 
lish a Women’s Medical Specialist Corps in the Army, which 
shall consist of a Dietitian Section, a Physical Therapist 
Section, and an Occupational Therapist Section.’? Under 
this law, permanent military status will thus be accorded 
the dietitian. 

The chief of the Women’s Medical Specialist Corps shall 
be appointed by the Secretary of War and will, without 
vacation from her permanent rank, hold a temporary rank 
of Colonel. There will be assigned three assistant chiefs, 
who will have temporary rank of Lieutenant Colonel during 
such assignment, without losing their permanent grades. 
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Original appointments to the Women’s Medical Specialist 
Corps will be made from women between the ages of twenty- 
one and twenty-eight years. Commissions will start at the 
grade of Second Lieutenant. 

FAO Third World Food Appraisal. In December, Sir 
John Boyd Orr, director-general of FAO, stated that the 
food position for the world as a whole during the period'from 
July, 1946 through June, 1947 would show very little im- 
provement over last year. The position until the next har- 
vest will continue to be critical, with food supplies available 
to the people in many parts of the world standing at about 
half the amount available to the well fed people. 

The contrasts between the poor and favored nations are 
heightened, according to the report, by differences in the 
quality of diets as well asin quantity. The best fed people 
are taking an even higher percentage of their food than be- 
fore the war in the form of fats and animal products, espe- 
cially meat and milk. In the U. 8. and Canada, for ex- 
ample, the percentage of calories derived from fats and 
animal products rose from a prewar average of 43 per cent 
to 46 per cent in 1946-47, while in northern and western 
Europe the percentage dropped from 35 to 26, and in 
southern and eastern Europe from 21 to 18. 

In continental Europe as a whole, food supplies are about 
15 per cent under prewar. The average figure conceals 
wide variations, however, for deficits range fron 7 to 8 
per cent in the Scandanavian countries to 30 per cent in 
Austria and Germany. Supplies for urban consumers 
generally are well below those of people in rural producing 
areas. 

Estimates of supplies available for export, indicate that 
the Oriental importing countries will receive less than 
one third of the rice asked and not more than half the wheat. 
On this assumption, the average caloric level for the Orient 
as a whole will be 12 to 14 per cent below prewar. The 
significance of this cut, the report adds, ‘‘becomes more 
apparent in relation to the low level of prewar diet from 
which the reduction is being made.”’ 

Nutrients Lost During Marketing. Present marketing 
practices tend to reduce the nutrient content of food, as- 
serted Professor Leonard A. Maynard, director, School of 
Nutrition, Cornell University, ina recent address before the 
New York Section of the American Chemical Society. 
Professor Maynard pointed out that since malnutrition is 
most common among low-income groups, cheaper, as well 
as more nutritious foodisneeded. As anexampleof present- 
day bad marketing practice, he cited the potato. He stated 
that if all of the ascorbic acid present in potatoes when they 
are dug were available to U. S. consumers, over half of the 
recommended allowance for our entire population would be 
met. However, 50 per cent is lost in storage, and in cooking 
from 15 to 60 per cent of the remaining ascorbic acid is lost. 
He claimed: ‘‘A substantial part of these losses could be 
prevented, and more attention to conserving the nutritive 
value of this cheap everyday food would do much to improve 
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nutrition where the need is greatest, namely, among the low- 
income groups.”’ 

Professor Maynard also pointed an accusing finger at the 
marketers of fruits and vegetables. Because of consumer 
demand for fresh, firm products at the time of sale and the 
desire of the marketers to avoid spoilage, he explained 
that fruits and vegetables are now bred with these factors 
in mind and are picked green to ripen in shipment or in 
storage. Nutritive value and palatability are lost as a con- 
sequence. 

Institutes. A series of institutes covering the work 
of the various departments of hospital administration have 
been planned by the American Hospital Association, in co- 
operation with several other organizations for the first 
six months of this year. For the entire year, a total of 
thirty institutesare:planned. Two institutes for dietitians 
are tentatively scheduled for June. Fieldsof interest to be 
covered by these institutes, in addition to dietetics, are: 
medical record library work; purchasing; accounting; 
nursing anesthesia ; and personnel. 

New Publication. Following the amalgamation of the 
National School Cafeteria Association and the Conference,of 
Food Service_Directors into the School Food Service Asso- 
ciation, publication of the old organizations’ Bulletins 
has been suspended. A new organ, School Food Service As- 
sociation News, will take their place. Plans for the 1947 
convention of the new association, to be held in the Baker 
Hotel, Dallas, are going forward. It will be held November 
13 to 15, not October 13 to 15, as the JouRNau ingrror stated 
In December. Headquarters for the 1948 convention, to be 
held November 4 to 6, will be the Statler Hotel, Detroit. 

Lelia Massey on Ohio Wesleyan Staff. Announcement 
of the expansion of Ohio Wesleyan University’s Department 
of Home Economics, as well as the appointment of Lelia 
Massey, effective February 1, as head of the department has 
been made. Miss Massey, who for the past two and a half 
years has served as executive secretary of the American 
Home Economics Association, is well known in the field. 
Before her work with the AHEA, she had been supervisor of 
home economics education for Montana and later held a 
similar post in the state of New York. She has done con- 
siderable work in home economics curriculum planning, 
serving as director of the home economics curricular work 
shop at New York University for two summers. 

Expansion of the Department of Home Economics will 
provide an opportunity for more Ohio Wesleyan students to 
study home and family living. In addition, students may 
prepare for careers in home economics. Major courses are 
planned in home making, institution management,teaching, 
and business. 

Course in Food Sanitation in New York City. The staff 
of the New York City Commissioner of Health recently con- 
ducted a fourteen-week course in food sanitation for the 
Institutional Commodity Services of the New York Catholic 
Charities. Each of the 160 sisters who completed the course 
were issued certificates at the close of the program. The 
course included : bacteriology and the causes of food poison- 
ing; the spread of disease through food ; containers of foods 
and their care; prevention and elimination of filth-carrying 
animals and insects; and the food sanitation regulations 
of the federal, state, and municipal governments. The 
participants of the course were supervisors of food service 
in hospitals, children’s homes, day nurseries, homes for the 
aged, settlements, schools, and other institutions in the 
Catholic archdiocese, in which an estimated daily average 
of 120,000 meals are served. 

New Dietitians. Exercises were held in the main nurses’ 
home on January 8 for eight new full-fledged dietitians who 
have completed their student training at Johns Hopkins 
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Hospital, Baltimore. Certificates were presented by Dr. 
Edwin L. Crosby, director of the hospital, to: Marion 
M. Delong, Philadelphia ; Frances I. Godfrey, Livingston, 
Alabama; Sara I. Henry, Toronto, Canada; Merolyn 
J. Howell, Dallas; J. Maurine Penry, Erwin, Tennessee; 
Ophelia 8. Poole, Cotulla, Texas; Sara Ellen Smithson, 
Asheville, North Carolina ;and Bettie Ann Levin, Baltimore. 

Eight student dietitians at Cook County Hospital, 
Chicago were honored on January 29 by a dinner and exercises 
commemorating the completion of their training. Theme 
of the dinner and program was music, and all addresses were 
keyed to some phase of music. Graduates are: Eleanore A. 
Dombrowski, Wayne University, Detroit; Lavina Eberhart, 
University of Illinois, Champaign-Urbana; Carolyn Jean 
Evans, Iowa State College, Ames; Elizabeth Hemmers- 
baugh, University of Minnesota, Minneapolis; Patricia 
O’Connell, Iowa State College; and Marie Jane Vance, 
Rosary College, River Forest, Illinois. A.D.A. pins and 
certificates from the Cook County School of Nursing were 
presented by Millie E. Kalsen, director of the Dietary 
Department. 

On January 31, seven student dietitians completed train- 
ing at Hines Veterans Administration Facility. They are: 
Katherine F. Goepfert, Mildred F. Leslie, Nelda Rose Pear- 
son, Rita M. Vasek, Natalie J. Lerner, Mary Jacqueline Bell, 
and Rosemary M. Zeller. 

Dietitians Publicized. In two fall issues of Hotel and 
Restaurant News articles spotlighting the;dietitian’s value 
both to commercial food work and to the fostering of better 
national nutrition were published. In the October 26 
issue the training required of a dietitian for membership 
in the A. D. A. was outlined, while the November 2 issue 
featured her value in the hotel and restaurant field. 

New Book Available. Recently published by the U. S. 
Government Printing Office is a book titled Establishing 
and Operating a Restaurant. This is one of the series of 
books prepared by the Department of Commerce designed 
to help veterans who wish to start their own; business. 
Written for the War Department by Mary deGarmo Bryan, 
Alberta M. Macfarlane, and E. R. Hawkins, it deals with 
specific problems encountered in operating a restaurant. 
The price is 45 cents. It may be obtained by writing to the 
Superintendent of Documents, Washington 25. A more 
complete review of this publication will appear later in the 
Book Review Section of the JouRNAL. 

Meetings and Conventions. The Women’s Industrial 
Food Service Group of the National Restaurant Associ- 
ation will meet at the Stevens Hotel in Chicago 
on Tuesday afternoon, March 25, 1947, during the 
annual restaurant convention. All women interested 
in in-plant feeding are invited to attend. The program 
will be announced later. 

The Executive Board of the American Public Health 
Association has announced that the date of the 75th annual 
meeting of the Association to be held in Atlantic City has 
been changed from the week of September 22, 1947 to the 
week of October 6. 

The 38th annual meeting of the American Home Eco- 
nomics Association will be held in St. Louis this year from 
June 23 to 26. 

New Head for Quartermaster Nutrition Branch. Cap- 
tain Joseph I. Jones, SC, has been transferred from the 
Nutrition Branch of the Office of the Surgeon General to be- 
come chief of the Nutrition Branch of the Quartermaster 
Food and Container Institute in Chicago. For eighteen 
months Captain Jones was in charge of the nutritional 
rehabilitation of Recovered Allied Military Personnel in 
Germany. The Nutrition Branch ofthe Foodand Container 
Institute is under the Research and Development Board of 
the Quartermaster General, and activities of this Branch are 
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Dishwashing costs, in most institutions, account for 
only a trifling percentage of the total cost of operation. 
Yet clean, sparkling dishes are your best builder of 
good will, both inside and outside the institution. 

Clean tableware signifies efficient operation. It stim- 
ulates appetites, and is especially important in main- 
taining a low bacteria count. 

To make sure that dishes look and are immaculate— 
you need Calgonite in your dishwashing machines. 
The 40% of Calgon it contains makes water 100% soft, 
stimulates alkaline cleansing to vigorous activity, 
eliminates scale, scum and the soap film that so fre- 
quently traps odors, unpleasant tastes and even bacteria. 

Judged on a true cost basis—the cost of washing 
dishes clean—Calgonite costs no more than ordinary 
compounds. Write for complete dishwashing instruc- 
tions. 


The pennies you pay 
for clean dishes 
build hundreds of dollars worth 
of Good Will 


4 


CALGONITE PROMOTES GOOD WILL—Even though the cost 
of Calgonite is only a few cents a day, it reduces the hazard 
of soiled dishes slipping through to patients and staff .. . 
builds good will by giving dishes the immaculate sparkle that 
creates a favorable impression of the whole institution. 


CALGONITE HOLDS HELP—Calgonite-clean dishes reduce pa- 
tient and management complaints. You get clean dishes 
instead of alibis for inefficient dishwashing compounds... . 
everybody is happy . . . and the help stay on the job. 


CALGONITE SLASHES HAND WORK—Calgonite practically 
eliminates hand dish-scouring . . . which leaves extra time for 
other work. That 40% of Calgon does it, by eliminating the 
soap film that makes scouring necessary. 


CALGONITE REDUCES BREAKAGE—E very time dishes are han- 
dled, there’s a risk of breakage. Since Calgonite cuts out 
excessive re-washing and scouring, it reduces breakage costs 
to a minimum. 


CALGONITE CLEANS THE MACHINE—When Calgonite is used, 
the dishwashing machine practically cleans itself. Calgonite* 
cannot remove bones and refuse, of course, but it can and 
does eliminate and prevent formation of lime scale, scum and 
soap-film in the machine. *T.M. Reg. U.S. Pat. Off. 


CALGON, INC., PITTSBURGH -30,-PA. 


WASH MORE DISHES—CLEANER 


use Calgonite 


IT CONTAINS 40% CALGON 


CALGONITE* for mechanical dishwashing. CALADE* for hand 
dishwashing. CALGOLAC* the sudsless cleanser for bar glassware. 
NOCA* all-purpose kitchen cleanser for hand use, 
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closely coordinated with the Medical Nutrition Laboratory 
of the Surgeon General, which is located in the same building. 

Hospital Salaries. The American Hospital Association 
recently reported ona salary study made among 1988 hospi- 
tals. The study showed that the gross salaries for gen- 
eral duty nurses rose on an average from $155 a month in 
1945 to $172 in 1946. Salaries of other hospital employees 
showed comparable increases. For untrained women, gross 
beginning pay rose from $92 to $102 a month; for untrained 
men, $107 to $117; for clerks, $112 to $122; and practical 
nurses from $113 in 1945 to $125 a month in 1946. The re- 
sults of the survey were broken down by geographical re- 
gions, size, and type of hospital to show variations according 
to area and kind of work. Results of the survey have been 
printed and distributed to member hospitals. 

Test for Enriched Rice Planned. Inthe November issue 
of the JouRNAL it was reported that a method for enriching 
rice had been developed. In December, speaking at a meet- 
ing of the board of directors of the American Bureau of Medi- 
eal Aid for China, Dr. Robert R. Williams announced that 
arrangements have been made to begin a test for the ef- 
fectiveness of this enriched rice in Shanghai soon. Some 
100,000 persons in a factory district will participate in the 
test, and it is felt that beneficial health results might begin 
to be evident in six months. The cost of the project, which 
also includes medical surveys, has been estimated at only 
25 cents per person a year. If the enriched rice proves 
successful, it would be a potent factor in the improvement 
of the health of all Oriental peoples. 

Guava Powder. Food and Home Notes of the USDA 
reports that dehydrated guava juice powder has been de- 
veloped at the Hawaii Experiment Station. It is hoped 
that this new product, which is rich in ascorbic acid and 
pectin, will create a wider market for the guava which grows 
prolificly in the islands. The new powder is largely pec- 
tin, but retains the aroma and flavor of the fresh fruit and 60 
per cent of its original ascorbic acid content. It also retains 
the jellying properties and can be used in making guava 
jelly or as a concentrated pectin for jellying other fruits. 

How to Prevent Curdling of Milk. The USDA has is- 
sued directions which may be followed in producing milk 
dishes. Whenmilk is to be combined withan acid food, the 
food should be added to the milk, not vice versa. For ex- 
ample, in making cream of tomato soup, the hot thickened 
tomato should be added gradually to the cool milk. Then 
the mixture is heated briefly and saved. The same method 
could be used to advantage in preparing milk sherbet with 
an acid fruit juice, such as lemon. In all such mixtures 
the combining should be done gradually with constant stir- 
ring to avoid separation. 

Care of Dry Milk. Insect pests may infest dry milk 
during storage as they do cereals and other dried foods. 
Ways to prevent such infestation are given in a USDA 
leaflet (available free) titled Why Feed the Insects? Dry 
milk should be stored in tight metal or glass containers to 
prevent insects from reachingit. Asa protection, however, 
in case it may have become infested before delivery, it is 
suggested that the dry milk be heat-treated in its original 
package, either sealed or open, before transferring to metal 
or glass containers. Heating in a slow oven (140°F.) for 30 
min. is suggested. 

Norwegian Reindeer Herds Come Back. During the oc- 
cupation, Nazis killed some 25 per cent of the Norwegian 
reindeer herds, ordinarily an important <ource of fresh meat 
to the Norse. Defying Nazi orders, Lapp herdsmen drove 
their herds to the most isolated mountain districts to await 
liberation. Last year, in order to bring the reindeer popu- 
lation back to normal, only a few hundred head were slaugh- 
tered. Asa result, the reind er herds this year have 
increased in size to 125,000 head, and approximately 20,000 
head were slaughtered during the fall and winter. This 
is only slightly under 1939 figures. 
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Ths of Shute ities 


Arizona Dietetic Association. The annual meeting was 
held on January 11 at the San Marcos Hotel, Chandler. 
Dorothy Bradfield served as program chairman. The 
morning program was as follows: ‘‘Research on Vitamin B 
Complex”’ by Ethel Thompson; ‘‘Experiences of an Army 
Dietitian,’”’ by Leila Hooper; reports on the A. D. A. Cincin- 
nati meeting and reports by section chairmen. Following 
luncheon, Maxine Turner, chairman of the Community 
Nutrition Section of the A. D. A., spoke. 

New officers of the Association are: President, Ethel 
Thompson, University of Arizona, Tucson; President-elect, 
Gladys Swenson, Veterans Hospital, Phoenix; Vice-presi- 
dent, Jessie C. Obert, Phoenix; Secretary, Mary S. Feth, 
Veterans Hospital, Tucson; and Treasurer, Ruth R. Reed, 
Arizona State College, Tempe. 

Arkansas Dietetic Association. At the meeting held 
September 30, 1946, at the Hotel Freiderica in Little Rock, 
Mary Jane Scott, nutritionist, Arkansas Department of 
Public Health, was elected president. Other officers are: 
Vice-president, Nancy Burgess; Secretary, Dorothy Hamp- 
ton; and Treasurer, Mary Mabel Johnson. One of the 
major activities of the Association for the year is recruit- 
ment, and members plan to contact home economics 
teachers in high schools in aneffort to interest more girls in 
dietetics. Dr. John R. Totter, associate professor of 
biochemistry, University of Arkansas Medical School, 
spoke on ‘“‘Recent Advances in Folic Acid Metabolism.’’ 

California Dietetic Association. Following the resigna- 
tion of Ruth Melges, Josephine Hardison has been appointed 
editor of the Bulletin. 

The first meeting of the 1946-47 year of the Los Angeles 
Section was a picnic held at Fern Dell in Griffith Park on 
September 30, 1946. At this meeting, Grace Lawson told 
the group about her work in testing recipes for the Brown 
Derby Restaurants and Gertrude Miller gave a resumé of 
her work as dietitian in charge of student dietitians at 
the Veterans Administration Hospital. Clara Gebhardt 
Snyder, from the Wheat Institute, spoke on homemaking 
and cooking as creative arts. 

The San Diego Section held a meeting on September 3 at 
the Nurses’ Homeat Scripps Metabolic Clinic, at which time 
the following officers were installed: Chairman, Anna Mary 
Lloyd, Scripps Memorial Hospital; Secretary-Treasurer, 
Grace U. White, San Diego County Hospital; and Program 
Chairman, Joan Barker, Scripps Metabolic Clinic. 

New officers of the Bay Section are: Chairman, Helen 
Ebeling; Vice-Chairman, Emily Leigh; and Secretary, Sara 
Campbell. 

Colorado Dietetic Association. The first meeting of the 
year was held November 16, 1946, at the Brown Palace 
Hotel, Denver. Some fifty members attended and elected 
Cora E. Kusner president-elect and Roberta Kennedy as 
treasurer. After an enjoyable luncheon, Dr. Ruth Blair, 
head of the Home Economics Department, University of 
Colorado, Boulder, talked on her work at the University of 
Chicago for which she was awarded the 1946 Borden Award. 
Her subject was: ‘“The Acceptance of Foods and Changes in 
the Adequacy of Diets Consumed, and Growth and Weight 
as a Result of Providing a Liberally Adequate Diet to Chil- 
dren in Institutions.’’ Delegates to the A. D. A. convention 
held in Cincinnati reported on the highlights of the meet- 
ings. The first news bulletin of the Association was sent to 
all state members in January. 

Colorado dietitians are eagerly awaiting the outcome of 
the present activities of the state legislature, for a state 
nutrition program may be established in this session. 

Georgia Dietetic Association. The January meeting of 
the Atlanta Dietetic Association was devoted to a forum on 
personnel. The following program was presented, with Mrs. 
Charles Cathey, personnel director, Emory University Hos- 
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Many Doctors Use RY-KRISP ALLERGY DIETS 
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Ralston Purina Company, Nutrition De ment 
RY-KRISP PACKAGED IN ; 42F Checkerboard Square, St. Louis 2, Mo. 
A Please send, no cost or obligation, Allergy Diets 
9-LB. INSTITUTIONAL CASE > moan, a pogeree ‘No. 2143, so I may 
. re wax- order free diet pads as n . 

Ry-Kritp 1 wafer packages ee Name 
in this special hospital econ- LY Title 
omy size. There's ee se a c Hospital or Organization 
from staleness . - - 2M! 1 o a 

fers cost only one penny: Tag = Street 
wate’ ae at el State 


(Offer limited to residents of continental United States) 
"88 «8 = = = ee oe ee oe Sa ees @ ee HB eH ee Ee ee ee Kee eK ee ee ee 





264 Journal of the American Dietetic Association 


pital, acting as moderator: ‘‘Executives and Supervisors,”’ 
by Maniza Moore; ‘‘White Employees, Male and Female,”’ 
Jesse Walton; ‘‘Negro Employees, Male and Female,”’ 
Eleanor Kellow; and ‘‘Training the New Employee,’”’ Lor- 
raine Middleton. 

Massachusetts Dietetic Association. The February 
meeting of the Association was held at Schrafft’s in Boston 
on February 4. Following dinner, Mary deGarmo Bryan, 
professor of institutional management, Columbia Uni- 
versity, was principal speaker of the evening. A number 
of Massachusetts dietitians recently witnessed a demonstra- 
tion of the new Radarange, an electronic, high-frequency 
cooking apparatus manufactured by Raytheon. 

Michigan Dietetic Association. The Executive Board 
metimAnn ArboronJanuary 24 todiscuss plans for the year. 

“Nebraska Dietetic Association. At the January meeting 
of the Omaha-Council Bluffs Dietetic Association, Dr. L. L. 
Fatheree, city health director, spoke on ‘‘The Development 
of Omaha’s Public Health Program.’’ 

New York Dietetic Association. The Executive Board 
met in Utica on November 22 and 23, at which time it was 
voted to hold the annual state convention at Lake Placid on 
May 22and23. Themembersofthe Hudson Valley Dietetic 
Association will act as hostesses for the group. Inaddition 
to a program of stimulating papers and addresses, it is 
expected that food and equipment manufacturers will 
exhibit at this meeting. 

Ohio Dietetic Association. The January meeting of the 
Cincinnati Dietetic Association was sponsored by its Com- 
munity Nutrition Section, under the chairmanship of 
Frances Skroch. Miss Skroch prepared an effective display 
illustrating the use of community resources for the promo- 
tion of nutrition knowledge and actual aid in nutrition 
problems forall income groups. Among the subjects 
covered by speakers were warnings that the public should 
not cut down too much or eliminate essential foods from 
their diets. Another timely topic was a discussion of the 
effects of current budget problems on the average diet of 
families. Speakers included Ruth Roth, Mary Valerio, 
Frances Krone, Fern Storer, Elizabeth Scholnick, Mary 
Belle Burnett, Eleanor Maclay, and Mr. Marian Jackson 
of the American Red Cross. 

Utah Dietetic Association. Theregular monthly meeting 
of the Utah Dietetic Association was held January 7 at the 
Hotel Utah, Salt Lake City. Atthismeeting, Carola Strath- 
man, R.N., told of her experiences during eight years in 
Europe. She was held prisoner in Berlin and forced to work 
in the University Hospital there. She reported that during 
the latter part of 1944 and through 1945 the food supply 
became critically low and that no special diets were given. 
It became impossible to obtain insulin and diabetic patients 
were put on a regular diet. Surprisingly enough, they 
seemed to fare well. Cognac, morphine, and thin soup 
made from dried potato and carrot and a small amount of 
fat comprised the dict of the hospital staff and patients. 
Cognac was also used asa drug. It was interesting to note 
that dietitians in Germany received much the same type of 
training as they do in the U.S. After earning their college 
degree, they are expected to complete a year’s practical 
training in a food service institution. 


Ps a | t Mem bers 


The following members of the A. D. A. have recently ac- 
cepted new positions and appointments: 

Anna Louise Anderson, who recently completed her (rain- 
ing asa student dietitian at Beth Israel Hospital, Boston, 
is now assistant dietitian, Woodlawn Hospital, Chicago. 

Margaret E. Arter has accepted a position as therapeutic 
and teaching dietitian at Franklin Hospital, San Francisco. 

Dorothy Jones Barnes is living in Leavenworth, Kansas, 
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and serving as dietitian at the Cushing Memorial Hospital. 

Beryl G. Becker has been appointed head therapeutic 
dietitian, Miami Valley Hospital, Dayton. 

Helen Blockstein has a new position with the Oil City 
Hospital, Oil City, Pennsylvania. 

Mildred J. Brame became administrative dietitian at 
Jefferson-Hillman Hospital, Birmingham, Alabama, in No- 
vember. 

Agnes K. Brungardt, on completion of her student train- 
ing at St. Marys Hospital, Rochester, Minnesota, was 
appointed to the staff there. 

Mary E. Burch has resigned her position at the Episcopal 
Hospital, Philadelphia, and is now dietitian at National 
Jewish Hospital, Denver. 

Virginia Charles, recently released from the Army, is 
now on the staff of the Foods Department, University of 
THlinois, Urbana. 

Ruth Christensen has moved from Newcastle, Wyoming, 
to Casper, Wyoming, where she hasaccepted a position as 
dietitian at Memorial Hospital. 

Lucile Congable has accepted a new position at Notre 
Dame Hospital, San Francisco. 

Ruth J. Cooper is living in Dallas, where she is employed 
as home economist for the Gulf Brewing Company. 

Frances Corsi is now on the staff of The California 
Hospital, Los Angeles. 

Mary Ellen Crow! was appointed to the staff at Eastman 
Kodak Company, Rochester, New York, on completion of her 
student dietitian’s training there. 

Ruth Dickinson is a new dietitian on the staff of St. 
Joseph’s Hospital, Lewiston, Idaho. She was formerly 
nutrition field representative for Idaho and Utah for the 
American Red Cross. 

Mary Doubt, recently released from the Army, is now 
connected with the Rochester Diet Kitchen, Rochester, 
Minnesota. 

Nancy Driskell Dudley, after completing her student 
training at the Seattle Course for Hospital Dietitians, 
has been appointed assistant dietitian, St. Luke’s Hospital, 
Jacksonville, Florida. 

Nancy Ewing is now teaching student nurses at Jackson 
Park Hospital, Chicago. 

May Feder isa new member of the staff of Mercy Hospital, 
Chicago. 

Margaret C. Fogarty has been transferred from the Vet- 
erans Facility, Northport, Long Island, to Halloran -Vet- 
terans Administration Hospital, Staten Island. 

Lucille Franzen, formerly staff dietitian, Saginaw Gen- 
eral Hospital, Saginaw, Michigan, is the new therapeutic 
dietitian on.the staff of St. Joseph’s Hospital, Flint, Mich- 
igan. 

-atsy A. Friend is now dietitian in charge of the pay 
cafeteria, Charity Hospital, New Orleans. Previously. 
she was kitchen supervisor, Texas State College for Women. 

Ethel Haga is staff dietitian, St. Barnabas Hospital, 
Minneapolis. She recently completed her training as a 
student dietitian at Michael Reese Hospital, Chicago. 

Janet Anne Hammill, recently released from the Army, 
is now dietitian in charge of the cafeteria and assistant, in 
the home management house, Drexel Institute of Tech- 
nology, Philadelphia. 

Jacquelyn Hentz, following completion of her training 
at Beth Israel Hospital, Boston, was appointed floor dieti- 
tian at Illinois Central Hospita!, Chicago. 

Betty Fry Hester, who was formerly employed in the 
residence halls at the University of [linois, Urbana, is now 
dietitian at Mercy Hospital, Urbana. 

Elsie Hooker is now assistant dietitian, Missouri Bap- 
tist Hospital, St. Louis. She previously held a position 
as assistant dietitian in pediatrics and therapeutics at the 
Medical College of Virginia, Richmond. 
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Margaret E. Jones is now employed as assistant dietitian 
at University Hospitals, Cleveland. 

Mary Kascht, formerly dietitian at the Free Hospital for 
Women, Brookline, Massachusetts, has accepted a position 
2s metabolic dietitian in the office of Dr. George Thorn 
at Peter Bent Brigham Hospital and Harvard University, 
Boston. 

Rose Konyvka has been employed asa member of the staff 
at Deaconess Evangelical Hospital, Cleveland. 

Katharine Kostalek is now teaching and therapeutic 
dietitian, St. Luke’s Hospital, Chicago. She was formerly 
research assistant in nutrition at the State University of 
Iowa, Iowa City. 

Barbara Burbank Lazzara, following her release from the 
Army, has accepted a position as clinic dietitian at St. 
Luke’s Hospital, Chicago. 

Mary E. Leeper has left Park View Hospital, Rocky 
Mount, North Carolina, to become administrative dietitian 
at the University of Virginia Hospital University, Virginia. 

Alice L. Lidwin is now assistant dietitian at Lawrence 
General Hospital, Lawrence, Massachusetts. 

Mary McQuaid, formerly dietitian at Chanute Field 
Hospital, Rantoule, Illinois, is now employed as dietitian at 
St. Vincent’s Hospital, Indianapolis. 

Louise Babcock Martin, formerly on the staff at Presby- 
terian Medical Center, New York City, has accepted a posi- 
tion with Langford Company of Chicago to serve as chief 
dietitian of the employees’ cafeteria concession of Sears, 
Roebuck and Company, Brooklyn. 

Ethel Maynard is now cafeteria supervisor of the Southern 
New England Telephone Company, Hartford, Connecticut. 
She recently completed her training at Allegheny General 
Hospital, Pittsburgh. 

Madeleine Moran was appointed therapeutic dietitian, 
Middlesex Hospital, Middletown, Connecticut, following 
completion of her training at Massachusetts General Hos- 
pital, Boston. 

Evelyn J. Motley is now assistant dietitian, St. Luke’s 
Hospital, Richmond, Virginia. 

Helen M. Murray hasaccepted an appointment as assist- 
ant dietitian, The Mary Fletcher Hospital, Burlington, 
Vermont. 

Esther Musil is now employed by the Dairy Council of 
Tulsa. 

Marie H. Nelson has left LaJolla, California, to work on 
the staff of Saginaw General Hospital, Saginaw, Michigan. 

Marjorie Paul, who recently completed her training at 
Cincinnati General Hospital, is now assistant therapeutic 
dietitian, St. Marys Hospital, Rochester, Minnesota. 

Andrea Pearce, formerly an Army dietitian, has accepted 
anappointment as ward dietitian at Cook County Hospital, 
Chicago. 

Gwendolyn Phifer is also a new ward dietitian at Cook 
County Hospital. 

Rose Porter, formerly on the staffat University of Virginia 
Hospital, Charlottesville, has accepted a position as dieti- 
tian at the Central Dispensary and Emergency Hospital, 
Washington, D.C. 

Janet Roberts, who has just completed her student 
training at Michael Reese Hospital, Chicago, has been ap- 
pointed dietitian at the Methodist Hospital, Gary, Indiana. 

Nanette Robertson has resigned from Cambridge Hos- 
pital, Cambridge. Massachusetts, to become chief dietitian, 
White Plains Hospital, White Plains, New York. 

Helen Rudloff is now therapeutic dietitian, St. Cath- 
erine’s Hospital, Omaha, Nebraska. 

Almeda Safford has been appointed assistant therapeutic 
dietitian, Christ Hospital, Cincinnati. 

Mary Louise Schneider has moved to Palo Alto, Cali- 
fornia, to become assistant dietitian, Palo Alto Hospital. 
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Shirley Schweers has been employed as therapeutic 
dietitian, University of California Hospital, San Francisco. 

Genevieve M. Shade is now serving as chief dietitian, 
Middletown Hespital, Middletown, Ohio. 

Helen Shaw, formerly clinic dietitian, Obio State Uni- 
versity Hospital, Columbus, has been appointed clinic die- 
titian, Sinai Hospital, Baltimore. 

Carol Shogren, who recently completed her training at 
the Seattle Course for Student Dietitians, is now thera- 
peutic dietitian at St. Joseph’s Hospital, Joliet, Illinois. 

Marietta Bickel Smith’s first position after completing 
student dietitian’s training at Charity Hospital, New 
Orleans, is that of therapeutic dietitian, St. Luke’s 
Hospital, Racine, Wisconsin. 

Anne H. Snyder is now on the staff of St. John’s Hospital, 
Santa Monica, California. 

Anita M. Spieler has accepted an appointment as nutri- 
tionist for the Division of Health, Dayton, Ohio. 

Naomi V. Thacker has been transferred from the Veterans 
Administration Hospital, Ft. Howard, Maryland, to N. D. 
Baker Veterans Administration Center, Martinsburg, West 
Virginia. 

Mary Ellen Thompson has accepted a position with 
Penney’s Coffee Shop, Omaha, Nebraska. 

Earlene Turner is now therapeutic dietitian, Norfolk 
General Hospital, Norfolk, Virginia. She recently com- 
pleted her training at Charlotte Memorial Hospital, Char- 
lotte, North Carolina. 

Kathleen Van Cleft is now connected with the Depart- 
ment of Public Health, Burlington, Vermont. 

Elsie G. Watt has accepted an appointment as chief 
dietitian, Queen Mary Veterans’ Hospital, Montreal, 
Canada. 

Eleanor I. Way has been transferred from the U. S. 
Veterans Administration, Lexington, Kentucky, to the 
Veterans Hospital, Dearborn, Michigan. 

Mabel Westcot has been appointed as director of the ad- 
ministrative course for student dietitians at Texas State 
College for Women, Denton. Miss Westcot holdsa master’s 
degree from Kansas State College and has had extensive 
teaching experience, both in the high school and college 
fields. 

Barbara Whelan is now employed as assistant home econ- 
omist, Omar Bakery, Omaha, Nebraska. 

Elisabeth L. Whipple has resigned her position with the 
Forsyth Dental Infirmary, Boston, to become director of the 
Nutrition Association of Greater Cleveland. 

Louise Wolcott is now assistant dietitian, Southwestern 
General Hospital, El Paso, Texas. 


Announcements of the following marriages have been 
received in the JoURNAL office : 

Frances Kathren Biaett is now Mrs. J.M.Shull. She is 
living in Philadelphia, where she has accepted a position 
with the Cafeteria Department of the Philadelphia Board of 
Education. 

Maxine Donovan was married in the fall to William Hamil- 
ton and is residing in Estherville, Iowa. She recently com- 
pleted her training at the University of Minnesota Hospital, 
Minneapolis. 

Jessie Maude Grills on December 28, 1946, became Mrs. 
William Harrison Ikard. Her new address is Decherd, 
Tennessee. 

Elizabeth Hilf’s new name, following her recent marriage, 
is Croup. 

Frances Virginia Insco was recently married to Eldon E. 
Irons. She resigned her position at Maryview Hospital, 
Portsmouth, Virginia, to move to Coeur d’Alene, Idaho. 

Gertrude Margaret Jacksonis now Mrs. Douglas K. Bland. 
She is employed as assistant dietitian at Campbell Hall, 
Michigan State College, East Lansing. 
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fortified with Vitamin B, and C 
available in Orange, Lemon and Lime Flavors 
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12-0z. Can Makes 4 
Gallons of Beverage 


This can when packed contained 7.69 GMS. of 
VITAMIN C (Ascorbic Acid) and .0649 GMS. VITA- 
MIN B, (Thiamine Hydrochloride). 


The FINISHED BEVERAGE, made according to direc- 
tions on label, will contain 120 MGS. VITAMIN C, 
1.0 MG. of VITAMIN B, and 116.3 CALORIES, TO 
EACH 8-0Z. GLASS. 


This provides 190 and 400 per cent respectively of 
the adult minimum daily requirements for VITA- 
MINS B; and C. 


19 OUNCES of FRESH NATURAL, tree-ripened FRUIT 
JUICE was used in the making of this 12- ounce 
can of DEHYDRATED SUNWAY BEVERAGE BASE. 


meee a 


Sunway Beverage Base makes it possible to supply nutritious 
beverage juices at a moment’s notice in hospitals, institutions, 
etc. A beverage base that furnishes high nutritional values of citrus 
juices and of ascorbic acid and thiamine hydrochloride... at a 
minimum of expense. 


These delicious new dehydrated fruit juice flavors are developed 
by a new and exclusive process and are Easy to Prepare — just add 
water and sweeten. 


So Economical to Use—One 12-ounce can of SUNWAY BEVERAGE 
BASE makes 4-gallons of true fruit beverage, and costs only $1.50. 
Cost of 8-oz. glass of “Sunway”, including sugar is approximately 
22 cents. * 


If you have not tried SUNWAY BEVERAGE BASE, send for 
details today. 


Sunway Beverage Base has been accepted 
by the Council on Foods and Nutrition 
of the American Medical Association. 


SUNWAY Fruit Products 


CHICAGO 11, ILLINOIS 
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Eleanor McAllister (née Huntington) is now living in 
Montvale, New Jersey. 

Helen R. Moore, who is employed at the Staten Island 
Hospital, was recently married to Walter N. Johnson. 

Harriet R. Morrison is now Mrs. Bernard Cohen. She 
recently completed the course for student dietitians given 
by Mt. Sinai Hospital, Philadelphia. 

Alerita J. Reser was married in November to Charles J. 
Burns and has moved from Candon, Oregon, to Hermiston, 
Oregon. 

Shirley Mae Sikorski’s new name is Providenza. The 
couple are making their home in San Francisco. 

Leah Waterman is now Mrs. Gerald S. Bell. She has 
moved from Vancouver, British Columbia, to Santa Fe, New 
Mexico. 


Wo os of oa wad Echibitors 


Wyeth Incorporated has opened a branch office and ware- 
house in Quincy, Massachusetts, to serve the New England 
area, including Maine, Vermont, New Hampshire, Rhode 
Island, and Massachusetts. A complete line of Wyeth 
nutritional, biological, and pharmaceutical products will be 
carried, and 24-hr. service will be provided... . General 
Foods Corporation has announced a new quick method for 
preparing Minute Gelatine in approximately 5 min.... 
During the Chicago Furniture Mart, held January 6 to 18, 
he Estate-Heatrola Division of Noma Electric Corporation 
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displayed for the first time a line of electric ranges which 
were equipped witha new device, ‘“‘Defrost-All,’’ for thawing 
quick-frozen foods. . . . Cereal Institute, Inc., recently pub- 
lished a booklet titled Cereals, Their Applicability in 
Dietetic Management, which should be of interest to dieti- 
tians. Topics covered include: nutritional appraisal of 
cereals, cereals in the normal diet, and cereals in special 
diets. ... The corporate name of Citrus Concentrates, 
Inc., Dunedin, Florida, has been changed to Juice Indus- 
tries, Inc. ... Tosparka new advertising campaign, the Cling 
Peach Advisory Board has prepared a booklet How Famous 
California Chefs UseCanned Peaches. Itincludes practical 
cooking information and recipes of famous western chefs. 
It is free to dietitians, buyers, and institutional chefs. . . . 
Westinghouse Electric Corporation displayed at the Chicago 
Furniture Mart a number of new products designed for home 
use, including a two-temperature refrigerator, an automatic 
pop-up toaster, a food mixer, and a garbage disposer. How- 
ever, it wasannounced that availability of these items during 
1947 will probably be limited, due to shortages of ma- 
terials....The Food Service Division of Market Forge 
Company has issued a brochure, Cooking with Steam. It 
deals with preparation and cooking of food by steam and 
includes information on time required for cooking fruits, 
vegetables, meats, poultry, sea food, and frozen foods, as 
wellasa tabulated purchasing guide. Tables were compiled 
on sources of vitamins, common can sizes, and conversion 
information. Much of the material deals with quantity 
cooking problems. The booklet is available without 
charge if requested on a letterhead. 


CNEXN 


Consultant Service for A.D.A. Members 


Beginning in April, A. D. A. members may request the services of the 
Administrative Adviser, Bertha Biltz, on location. She will study 
various administrative -problems of the dietary department, such as 
equipment, personnel, and floor planning, and make recommendations. 
Although this service is at present available only to members of the 
American Dietetic Association, it is hoped that it may be extended to 
non-members as well at some future date. 

No charge will be made for this service, although the member request- 
ing help is expected to assume the transportation and travel expenses 
involved in field trips. Visits on location must of necessity be limited 
in number as well as length of time, and it may not always be possible for 
the Administrative Adviser to arrange her travel schedule to comply 
with a request for an appointment on a specific date. However, every 
effort will be made to arrange for such visits as close to the time requested 
as possible. 

Members are urged to consult the Administrative Adviser by corre- 
spondence whenever possible. Those wishing field service should write 
Miss Biltz at the headquarters office of the Association for further 
information. 








